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GLOSSARY	  OF	  TERMS	  
	  
LL	   Lessons	  Learned	  
SME	   Subject	  Matter	  Expert	  
PDCA	   Plan,	  Do,	  Check,	  Act	  
KM	   Knowledge	  Management	  
DoE	   Department	  of	  Energy	  
ETL	   Extract,	  Transform,	  Load	  
ELT	   Extract,	  Load,	  Transform	  
FDA	   Food	  and	  Drug	  Administration	  


















Due	  to	  the	  medical	  applications	  of	  products	  of	  Dynamic	  Controls	  and	  the	  size	  of	  investment	  that	  the	  
company	  has	  in	  this	  industry,	  the	  company	  decided	  to	  improve	  the	  design	  and	  development	  process	  
by	  improving	  its	  Lessons	  Leaned	  (LL)	  procedure.	  	  
Based	  on	  academic	  literature	  (1)	  and	  industry	  guidelines	  (2)	  a	  LL	  procedure	  is	  a	  process	  that	  allows	  
an	   organisation	   to	   take	   advantage	   from	   its	   successes	   and	   failures.	   An	   effective	   LL	   process	   should	  
assist	  the	  organisation	  to	  repeat	  its	  successes	  and	  prevent	  the	  repetition	  of	  previous	  mistakes.	  Each	  
LL	  procedure	  has	  three	  fundamentals:	  “Culture,	  Process	  and	  Tools”.	  	  
This	  improvement	  assists	  Dynamic	  Controls	  to	  development	  of	  products	  and	  services	  to	  better	  meet	  
the	   customer	   needs,	   with	   higher	   reliability	   and	   lesser	   in-­‐field	   failures.	   It	   also	   provides	   more	  
comprehensive	  design	  inputs	  to	  reduce	  development	  cost	  and	  time.	  The	  objective	  of	  this	  project	  was	  
to	  investigate	  the	  current	  LL	  process	  in	  the	  business,	  identify	  the	  best	  practice,	  investigate	  enabling	  
processes,	  technologies	  and	  tools	  for	  taking	  the	  most	  advantages	  from	  both	  upcoming	  and	  previous	  
LL,	  define	  appropriate	  categories	  for	  LL,	  and	  determine	  an	  implementation	  plan	  for	  the	  company.	  	  

































This	   report	   was	   developed	   over	   a	   four	   month	   internship	   at	   Dynamic	   Controls,	   covering	   the	  
assessment	  of	  the	  current	  Lessons	  Learned	  (LL)	  process	  and	  developing	  solutions	  to	  improve	  this.	  	  
GOALS	  
The	  project	  goals	  and	  methodologies	  are	  described	  in	  table	  below.	  
Goals	   Methodologies	  
Investigate	  the	  current	  LL	  process	  within	  the	  business	  
	  
• Interview	  twenty	  key	  staff	  
• Conducting	   a	   survey	   with	   57	  
employees	  (all	  DC	  offices)	  
Identify	  the	  best	  practice	  
	  
• Academic	   and	   industry	  
guidelines	   to	   investigate	  
appropriate	   LL	  process	   (3).	   See	  
appendix	  J	  
Gap	  analysis	  	   • Comparison	   between	   “as	   is”	  
situation	  with	  the	  best	  practice	  
results	  
LL	  categorisation	   • The	  categories	   identified	  based	  
on	  best	  practice	  results	  and	  the	  
company’s	  type	  of	  activities	  (3).	  
See	  appendix	  J	  
Investigate	  enabling	  processes,	  technologies	  and	  
tools	  to	  take	  most	  advantages	  from	  previous	  LL	  
	  
• Investigate	   data	   consolidation	  
techniques	  (4).	  Appendix	  J.	  
	  
Determine	  an	  implementation	  plan	  for	  new	  LL	  
process	  
	  
• PDCA	   model	   introduced	   based	  
on	   best	   practices	   (5).	   See	  
appendix	  J	  
CHART1.	  PROJECT	  GOALS	  AND	  METHODOLOGIES	  
The	  summary	  of	  findings	  through	  survey,	  interviews	  and	  best	  practices	  are	  described	  below.	  
INVESTIGATE	  THE	  CURRENT	  LL	  PROCESS	  WITHIN	  THE	  BUSINESS	  
The	  analysis	  of	  interviews	  and	  survey	  results	  revealed	  some	  potential	  areas	  for	  improvement.	  
	  
FIGURE1.INTERVIEW	  AND	  SURVEY	  KEY	  RESULTS	  
BEST	  PRACTICE	  RESULTS	  
The	  key	  organisations	  and	  literatures	  used	  for	  benchmarking	  are	  mentioned	  in	  Appendix	  J.	  Some	  of	  
them	  include	  NASA	  (6),	   the	  U.S.	  Department	  of	  Energy	  (3),	   the	  consultancy	  firm	  Knoco	  Ltd	  (7),	   the	  
Interview	  and	  Survey	  Key	  Results	  
• Replacing	  some	  verbal	  interacfons	  with	  unique	  forms/documents	  for	  future	  tracking	  
• Allocafng	  specific	  fme	  in	  project	  fmeframe	  to	  document	  the	  lessons	  in	  a	  “fmely	  manner”	  
• Idenffying	  a	  unique	  database	  and	  consolidate	  knowledge	  
• Idenffying	  the	  inconsistencies	  in	  the	  current	  LL	  process	  and	  define	  the	  appropriate	  solufons	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Westney	   Consulting	   Group	   (5)	   and	   the	   Department	   of	   Computer	   Science	   of	   the	   University	   of	  
Wyoming	  (8).	  The	  best	  practice	  results	  are	  defined	  below.	  	  
Three	   fundamental	   sections	   (5)	   for	   implementing	   an	   effective	   LL	   process	  within	   the	   company	   are	  
mentioned	  in	  Chart2.	  
Lessons	  Learned	  Fundamentals	   	   	  
Creating	  appropriate	  culture	  	  
o Employees	  are	  not	  afraid	  to	  admit	  to	  their	  mistakes	  	  
o Recognizing	  and	  rewarding	  people	  for	  sharing	  knowledge	  	  
o Establishing	  communities	  of	  practice	  to	  promote	  knowledge	  sharing	  	  
	  
	   	  
Executing	  effective	  process	  
o Capture,	  validate,	  document,	  standardize	  and	  disseminate	  the	  LL	  
	  
	   	  
Using	  suitable	  technology/tools	  
o A	   storage	   database	   with	   easy	   accessibility,	   good	   search-­‐ability,	   edit-­‐ability,	  
revision	   control,	   security	   and	   automated	   feature	   to	   push	   LL	   to	   targeted	  
employees	  	  
	  
	   	  
CAHRT2.LESSONS	  LEARNED	  FUNDAMENTALS	  
	  
The	  Knowledge	  Management	  (KM)	  team	  should	  be	  identified	  and	  nominated	  to	  implement	  and	  
supervise	  the	  LL	  process	  (7).	  The	  team	  includes:	  
• Knowledge	  managers	  to	  supervise	  whole	  LL	  process	  across	  the	  company	  
• SMEs	  to	  validate	  the	  Lessons	  
• LL	  database	  administrators	  to	  maintain	  the	  database	  	  
The	  LL	  assessment	  guide	   is	   required	  as	  a	  baseline	   for	   the	  KM	  team	  to	  supervise	  and	  assess	   the	  LL	  
process.	  This	  guide	  defines	  all	  criteria	  and	  their	  steps	  for	  developing	  the	  LL	  process	  (3).	  
	  
FIGURE2.LL	  ASSESSMENT	  GUIDE	  CRITERIA	  
To	  implement	  LL	  process	  the	  following	  Plan-­‐Do-­‐Check-­‐Act	  (PDCA)	  model	  has	  been	  identified	  for	  large	  
companies	  as	  per	  literatures	  (5).	  	  
LL	  Assessmnet	  Guide	  Criteria	  
• The	  LL	  program	  has	  defined	  and	  approved	  by	  management	  
• The	  program	  management	  and	  tasks	  are	  defined	  
• The	  program	  process	  is	  implemented	  and	  	  supervised	  	  
• The	  LL	  program	  performance	  measurement	  plan	  is	  defined	  
• The	  training	  plan	  is	  defined	  and	  implemented	  
• Correcfve	  acfons	  are	  idenffied	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FIGURE3.LL	  IMPLEMENTATION	  PDCA	  MODEL	  
GAP	  ANALYSIS	  
Comparison	  between	  the	  current	  LL	  process	  and	  best	  practices	  revealed	  some	  potential	  areas	  for	  
improvement.	  	  
	  
FIGURE4.	  GAP	  ANALYSIS	  RESULTS	  
INVESTIGATION	  TO	  CONSOLIDATE	  PREVIOUS	  LL	  
The	  enabling	  process	  and	  tools	  to	  take	  the	  most	  advantages	  from	  “upcoming	  LL”	  has	  identified	  and	  
described	   based	   on	   best	   practices	   as	   above.	   To	   organise	   the	   “previous	   LL”	   there	   is	   a	   need	   to	  
categories	   and	   consolidate	   data	   reside	   in	   different	   databases.	   	   Both	   “Categorisation”	   and	   “Data	  
Consolidation”	  techniques	  have	  been	  considered	  via	  literatures	  (9)	  and	  industry	  guidelines	  (10).	  	  
The	  ways	  which	  were	  considered	  for	  automated	  data	  consolidation	  are:	  ETL	  and	  ELT	  methods.	  
ETL	  Use	  Cases	  	   ELT	  Use	  Cases	  
The	  source	  of	  data	  before	  transition	  and	  
after	  transition	  are	  not	  compatible	  
	  
There	  are	  large	  volumes	  of	  data	  
	  
The	  source	  database	  and	  the	  target	  database	  are	  the	  
same	  
The	  volume	  of	  data	  is	  not	  too	  large	   The	  database	  engine	  is	  well	  adapted	  for	  this	  kind	  of	  
processing	  (i.e.	  loading	  massive	  amount	  of	  data	  quickly)	  
CHART3.	  CONSOLIDATE	  PREVIOUS	  LL	  USING	  ETL/ELT	  TOOLS	  
In	  addition	  to	  data	  consolidation	  techniques	  that	  using	  automated	  tools	   to	  extract,	   transform,	  and	  
load	  data	  into	  targeted	  repository	  some	  attempts	  have	  been	  made	  to	  consolidate	  data	  manually.	  
• Monitor	  the	  process	  &	  
modify	  accordingly	  
• Repeat	   the	   steps	   up	   unXl	  
desired	  outcome	  achieved	  	  	  
• Implement	   the	   procedure	  
in	  enXre	  business	  
• Implement	   the	   process	   in	  
t h a t	   p o rXon	   o f	   t h e	  
company	   and	   train	   the	  
staff	  
• select	   a	   porXon	   of	   the	  
c ompan y	   whe r e	   t h e	  
process	   can	   be	   trialed	  
easily	  
• Develop	  the	  LL	  process	  	   Plan	   Do	  
Check	  Act	  
PotenXal	  Areas	  for	  Improvement	  
• A	  suitable	  KM	  team	  within	  the	  company	  	  
• A	  suitable	  database	  to	  maintain	  LL	  
• A	  consistence	  LL	  process	  for	  whole	  organisafon	  
• Develop	  few	  sub-­‐processes	  within	  the	  current	  business	  workflows	  to	  improve	  the	  LL	  process	  
• Consolidate	  the	  previous	  LL	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Methods	  to	  Retrieve	  Previous	  LL	  Manually	   Considered	  Areas	  
Collecting	  LL	  from	  engineering	  databases	  
	  
Documents	  	  of	  four	  different	  projects	  have	  
been	  investigated	  	  to	  retrieve	  the	  previous	  LL	  
Collecting	  LL	  from	  what	  survey	  respondent	  reported	  
they	  use	  to	  collect	  their	  information	  
Test	  reports,	  production	  reports	  
CHART4.	  TWO	  WAYS	  TO	  CONSOLIDATE	  PREVIOUS	  LL	  MANUALLY	  
CATEGORISATION	  
The	  LL	  divided	  into	  five	  different	  categories	  based	  on	  Dynamic	  Controls	  activities	  and	  best	  practice	  
results	  (3),	  they	  are	  included:	  
• SUBJECT	  ,	  YEAR/DATE,	  PROJECT,	  PROJECT	  STAGE	  and	  AFFECTED	  AREAS	  
DETERMINE	  AN	  IMPLEMENTATION	  PLAN	  FOR	  THE	  COMPANY	  
Implementation	  plan	  has	  been	  identified	  based	  on	  best	  practice	  and	  observation	  within	  the	  business	  
(5).	  Currently	  the	  company	  has	  started	  prototyping	  the	  new	  implementation	  plan	  this	  will	  help	  the	  
company	  going	  forward	  for	  closing	  the	  gaps.	  
	  
FIGURE5.BENEFITS	  OF	  PROTOTYPING	  THE	  NEW	  LL	  PROCESS	  
CONCLUSION	  
The	  LL	  process	  is	  not	  solely	  a	  technological	  discipline.	  Collecting	  the	  information	  through	  survey	  and	  
interviews	  shows	  that	  current	  LL	  process	  has	  some	  inconsistencies.	  Some	  responses	  show	  that	  there	  
is	   a	  need	   to	   identify	   a	   suitable	  database	  and	  also	  allocated	   specific	   time	   to	   implement,	   supervise,	  
measure	  and	  monitor	  the	  process	  within	  the	  company.	  	  
Without	  implementing	  an	  effective	  LL	  process	  there	  is	  no	  assurance	  that	  LL	  from	  previous	  operations	  
are	   being	   considered	   in	   future	   projects.	   The	   responsibilities	   of	   capturing,	   documenting	   and	  
disseminating	   LL	   should	   be	   defined	   and	   the	   implementation	   of	   this	   process	   should	   be	   supervised	  
with	  a	  selected	  staff,	  for	  the	  whole	  organisation	  (KM	  team).	  	  
As	   it	   has	   been	  mentioned	   already	   LL	   looks	   to	   the	   whole	   organisation	   as	   a	   chain,	   it	   considers	   all	  
interactions	  and	  provides	  the	  best	  solutions	  for	  knowledge	  management.	  
LL	  PROCEDURE	  RECOMMENDATIONS	  
The	  best	  way	  to	  get	  benefits	  from	  LL	  process	  within	  the	  company	  is	  to	  improve	  “Culture,	  Process	  and	  
Tools”,	  three	  fundamental	  areas	  of	  LL	  process,	  simultaneously.	  
	  
Benefits	  of	  Prototyping	  
• Idenffy	  suitable	  staff	  for	  KM	  team	  
• Test	  the	  LL	  database	  	  
• Familiarise	  the	  employees	  with	  the	  process	  and	  clarify	  the	  value	  of	  this	  process	  for	  them	  
• Test,	  measure	  and	  improve	  the	  proposed	  process	  
• Prepare	  to	  start	  a	  complete	  and	  less	  risky	  LL	  process	  for	  whole	  organizafon	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Culture	  Improvement	   Process	  Improvement	   Tools	  Improvement	  	  
sending	  the	  lesson	  of	  the	  week	  
to	  all	  employees	  from	  a	  top	  
management	  level	  
	  
Identify	   the	   KM	   team	   to	  
supervise	   the	   LL	   process	  
(Capture,	   Validate,	   Document,	  
Standardise,	   Disseminate	   the	  
LL)	  	  
	  
Use	   a	   web-­‐based	   database	   to	  
achieve	   convenient	   remote	  
collaboration	   with	   high	   search	  
ability,	   revision	   control	   and	  
security	  
reward	  knowledge	  sharing	   Train	   the	   employees	   to	  
participate	  in	  LL	  process	  
Provide	   an	   easy	   to	   use	   front-­‐
end	  in	  database	  for	  users	  
Consider	  positive	  LL	  (success)	   Improve	   the	   process	   by	  
measuring	   and	   monitoring	   the	  
process	  effectiveness	  
provide	   a	   guide	   for	   employees	  
and	   train	   them	   to	   raise	   the	  
lesson	  into	  the	  database	  
CHART5.	  SOME	  EXAMPLES	  TO	  IMPROVE	  LL	  PROCESS	  WITHIN	  THE	  COMPANY	  
Recommendations	  to	  implement	  the	  new	  LL	  process	  based	  on	  best	  practices	  and	  observations:	  
• Follow	  PDCA	  model	  	  
• Start	  it	  with	  the	  Christchurch	  engineering	  design	  teams	  	  
• Identify	  a	  web-­‐based	  database	  (which	  included	  the	  LL	  forms	  provided	  in	  Appendix	  B)	  	  
• Use	  functional	  managers	  to	  form	  a	  knowledge	  management	  team	  to	  supervise	  the	  process	  
PREVIOUS	  LL	  CONSOLIDATION	  METHODS	  
To	  consolidate	  previous	  LL	  by	  automated	  tools	  within	  the	  company	  it	  is	  recommended	  to	  use	  a	  
hybrid	  model	  like	  ETL-­‐T	  as:	  
• There	  is	  large	  amount	  of	  data	  to	  transfer	  (ELT)	  	  but	  the	  source	  of	  data	  before	  transition	  and	  
after	  transition	  are	  not	  compatible	  (ETL)	  
To	  consolidate	  previous	  LL	  manually	  the	  company	  can	  take	  advantage	  of	  those	  who	  were	  involved	  in	  
each	  project.	  Steps	  could	  be	  as	  below:	  
• Prioritize	  projects	  
• Divide	  each	  project	  into	  sub-­‐sections	  
• Define	  a	  suitable	  person	  to	  retrieve	  and	  categories	  lessons	  
Or	   the	   company	   can	   first	   collect	   what	   employees	   reported	   they	   look	   to,	   then	   discover	   related	  
information	  and	  extract	  these	  lessons	  as	  a	  different	  starting	  point	  to	  the	  parts	  as	  above.	  	  
Collecting	  the	  existing	  LL	  from	  different	  databases	  needs	  lots	  of	  time	  and	  is	  a	  labor	  intensive	  job.	  The	  
best	  way	  to	  take	  advantage	  of	  LL	  is	  to	  execute	  the	  new	  process	  	  sooner	  within	  the	  company	  as	  some	  
current	   LL	  may	   repeat	  previous	  ones,	   and	  also	   the	   later	   the	  process	   is	   started	   the	  more	   time	  and	  
money	  is	  required	  to	  extract	  the	  knowledge	  .	  
RECOMMENDATIONS	  FOR	  FUTURE	  WORK	  
The	  following	  topics	  would	  be	  best	  considered	  for	  future	  progress:	  
• Continuous	  improvements	  
o The	  process	  should	  be	  updated	  and	  improved	  over	  time	  
• Prevent	  knowledge	  leakage	  over	  time	  
o Test	  the	  process	  and	  train	  employees	  occasionally	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When	  developing	  a	  new	  product	  one	  of	  the	  key	  inputs	  to	  the	  design	  is	  the	  knowledge	  from	  previous	  
product	  design	  and	  development.	  Dynamic	  Controls	   is	   seeking	   to	   improve	   its	   Lessons	  Learned	   (LL)	  
process	   in	  order	  to	  deliver	  better	  products	  and	  services	  to	   its	  customers	  with	  higher	  reliability	  and	  
lesser	   in-­‐field	   failures.	   This	   improvement	  will	   assist	   to	  decrease	   the	   cost	   and	   time	  associated	  with	  
producing	  each	  product.	  	  
1.1 PURPOSE	  
The	   problem	  with	   the	   current	   LL	   procedure	   was	   determined	   as	   a	   process	   inconsistency	   between	  
departments	   involved	   with	   the	   design	   and	   development	   of	   new	   products.	   The	   objectives	   of	   this	  
project	  were	  to	  investigate	  the	  current	  LL	  process	  in	  the	  business,	  identify	  best	  practice,	  investigate	  
the	  enabling	  processes,	  technologies	  and	  tools	  for	  taking	  the	  most	  advantages	  from	  both	  upcoming	  
and	  previous	  LL,	  define	  appropriate	  categories	  for	  LL,	  and	  determine	  an	  implementation	  plan	  for	  the	  




The	  scope	  of	  the	  project	  involved	  the	  phases	  described	  in	  Figure7.	  
	  
FIGURE7.PROJECT	  SCOPE	  
1.3 PROJECT	  DELIVERABLES	  
• Sub-­‐Report	  1:	  Benchmarking	  results	  
• Sub-­‐Report	  2:	  Survey	  and	  interview	  results,	  gap	  analysis	  and	  risk	  management	  plan	  
• Formal	  MEM	  and	  Company	  presentations	  
• Sub-­‐Report	  3:	  Existing	  database	  structures	  
• Sub-­‐Report4:	  Data	  consolidation	  techniques	  
• Final	  project	  report,	  describing	  findings	  from	  the	  project	  work	  (based	  on	  Sub-­‐	  Reports).	  











• Interview	  key	  people	  	  /Designing	  and	  conducXng	  a	  survey	  
• Risk	  assessment	  Analyse	  The	  Current	  LL	  Procedure	  
• Review	  of	  literature,	  industry	  guidelines	  and	  academic	  research	  	  IdenXficaXon	  of	  Best	  PracXce	  LL	  Process	  	  
• Assessment	  of	  how	  to	  improve	  DC	  current	  LL	  process	  Gap	  Analysis	  
• Determine	  how	  DC	  can	  transfer	  LL	  from	  different	  repositories	  
into	  one	  single	  repository	  
Prpose	  Data	  ConsolidaXon	  
Procedure	  
• Implement	  a	  prototype	  of	  proposed	  LL	  process	  Prototyping	  New	  LL	  Process	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2.1 DYNAMIC	  CONTROLS	  
Dynamic	   Controls	   is	   a	   New	   Zealand	   based	   company	  with	   regional	   offices	   in	   the	   United	   Kingdom,	  
North	   America	   and	   Asia.	   Its	   main	   activities	   include	   design	   and	   manufacture	   of	   electronic	  
components	   for	   use	   as	   part	   of	   medical	   mobility	   devices	   such	   as	   wheelchairs	   and	   scooters.	   The	  
company	  is	  one	  of	  New	  Zealand’s	  largest	  exporters	  of	  medical	  mobility	  products	  with	  more	  than	  100	  
different	   devices.	  Dynamic	   Controls	   noted	   that	   in	   a	   highly	   competitive	   and	   fast-­‐paced	  market	   the	  
capability	   of	   using	   previous	   experience	   and	   knowledge	   significantly	   reduce	   the	   number	   of	  
amendments	  and	  re-­‐work.	  	  
2.2 LESSONS	  LEARNED	  PROCESS	  
Based	  on	  academic	  literature	  (1)	  and	  industry	  guidelines	  (2)	  a	  LL	  procedure	  is	  a	  process	  that	  allows	  
an	   organisation	   to	   take	   advantage	   of	   both	   successes	   and	   failures.	   An	   effective	   LL	   process	   should	  
assist	  the	  organisation	  to	  repeat	  its	  successes	  and	  prevent	  the	  repetition	  of	  previous	  mistakes.	  Each	  
LL	  procedure	  has	  three	  fundamentals:	  “Culture,	  Process	  and	  Tools”	  (5).	  	  
2.3 LESSONS	  LEARNED	  PROCESS	  PLANNING	  
The	  LL	  process	  can	  be	  described	  as	  detailed	  in	  Figure8	  (3).	  The	  progress	  of	  each	  step	  in	  this	  process	  
depends	  on	  how	  well	   the	  previous	  steps	  were	  executed	  within	  the	  company.	  The	  LL	  process	  has	  a	  




FIGURE8.LESSONS	  LEARNED	  PROCESS	  LIFE	  CYCLE	  
2.4 CONCLUSION	  
The	  purpose	  of	   running	   this	  project	  by	  Dynamic	  Controls	  was	   to	   improve	  and	   facilitate	  knowledge	  
management	   process	   within	   the	   company.	   Because	   of	   the	   nature	   of	   the	   processes	   in	   Dynamic	  
Controls	   as	   a	   design	   and	   manufacturing	   company,	   each	   department	   has	   several	   inputs/outputs	  
from/to	   other	   departments.	   To	   make	   this	   process	   efficient	   and	   useful	   and	   to	   prevent	   re-­‐
documentation	   and	   knowledge	   loss	   the	   LL	   process	   should	   be	   improved	  within	   the	   company.	   This	  
1	   • Understanding	  of	  the	  Business	  OperaXon	  
2	   • IdenXfy	  the	  Sources	  of	  InformaXon	  
3	   • Define	  Knowledge	  Management	  Team	  
4	   • Capture	  the	  Lessons	  in	  Timely	  Manner	  
5	   • Validate	  the	  Lessons	  by	  SMEs	  
6	   • Document	  and	  Maintain	  the	  Lessons	  in	  an	  Appropriate	  Database	  
7	   • 	  Standardise	  and	  Disseminate	  the	  Lessons	  
8	   • Assess	  How	  Well	  LL	  Process	  Works	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improvement	   will	   help	   to	   reduce	   time	   and	   cost	   associated	   with	   current	   activities	   along	   with	  
providing	  the	  products	  and	  services	  which	  better	  meet	  the	  customer	  needs.	  
3 GAP	  ANALYSIS	  
	  
3.1 CONTENT	  
Three	  areas	  have	  been	  considered	  to	  perform	  gap	  analysis:	  
• Best	  practice	  results	  (see	  appendix	  J)	  
• Interview	   and	   survey	   methodologies	   and	   findings	   (due	   to	   confidentiality	   issues	   it	   is	   not	  
possible	  to	  show	  all	  results)	  	  
• Conclusion	  and	  recommendations	  
3.2 PURPOSE	  
The	   gap	   analysis	   of	   Dynamic	   Controls	   current	   process	   (in	   relation	   to	   the	   LL	   processes)	   was	  
undertaken	  with	  the	  purpose	  of	  providing	  Dynamic	  Controls	  with:	  
• Solutions	  to	  assist	  Dynamic	  Controls	  to	  make	  the	  best	  from	  its	  current	  knowledge-­‐base	  and	  
resources	  	  
• A	  reference	  in	  order	  to	  assist	  Dynamic	  Controls	  to	  address	  key	  gaps,	  plan	  to	  close	  the	  gaps,	  
and	  measure	  and	  monitor	  the	  results	  over	  time	  
3.3 METHODOLOGY	  
The	  analysis	  was	  undertaken	  using	  academic	  and	   industry	  guidelines	   for	   LL	  process	   that	   identified	  
best	   practices.	   Key	   people	  were	   interviewed,	   and	   surveys	   conducted	   to	   determine	   the	   current	   LL	  
processes	   within	   the	   business.	   These	   investigations	   into	   both	   the	   best	   practice	   and	   current	   LL	  
process	   revealed	   gaps	   within	   the	   current	   process.	   All	   findings	   have	   been	   discussed	   with	   senior	  
managers	  and	  have	  resulted	  in	  changes	  in	  processes	  and	  workflows	  within	  the	  company.	  
4 BEST	  PRACTICE	  	  
	  
Benchmarking	  was	  done	  based	  on	  the	  research	  of	  LL	  processes	  within	  other	  organisations,	  also	  with	  
the	   literature	   provided	   by	   consulting	   agencies	   offering	   knowledge	   management	   services	   and	  
academic	  whitepapers	  (appendix	  J).	  The	  key	  organisations	  used	  throughout	  this	  report	  are	  NASA	  (6),	  
the	   U.S.	   Department	   of	   Energy	   (3),	   the	   consultancy	   firm	   Knoco	   Ltd	   (7),	   the	   Westney	   Consulting	  
Group	   (5)	   and	   the	   Department	   of	   Computer	   Science	   of	   the	   University	   of	  Wyoming(	   (8).	   The	   best	  
practices	  analysis	  is	  mentioned	  below.	  
4.1 LESSONS	  LEARNED	  BARRIERS	  
The	  benchmarking	  revealed	  that	  there	  are	  some	  main	  barriers	  in	  relation	  with	  LL	  fundamental	  steps	  
(culture,	   process,	   tools)	   which	   reduce	   LL	   process	   effectiveness	   within	   the	   organisations	   (5).	   	   To	  













Cause	  and	  Effects	  
CULTURE	  Barriers	  
	  
• No	  effective	  action	  from	  management	  
• People	  afraid	  to	  admit	  to	  mistakes	  
• Value	  of	  the	  process	  is	  not	  clear	  for	  employees	  




• There	   are	   so	  many	   LL	   databases	   and	   people	   do	   not	   know	  which	   one	  
suits	  them	  




• Lack	  of	  a	  well-­‐structured	  LL	  process	  	  
• Documenting	  mistakes	  can	  have	  legal	  issues	  
	  
CHART6.	  LESSONS	  LEARNED	  BARRIERS	  
The	  key	  solutions	  to	  cope	  with	  the	  identified	  barriers	  are	  described	  in	  below	  sections.	  	  
4.2 APPROPRIATE	  CULTURE	  	  
A	  change	  in	  the	  company’s	  culture	  won’t	  be	  achieved	  unless	  the	  company’s	  policy	  emphasises	  this	  
(5).	  It	  means	  full	  management	  support	  is	  needed	  to	  have	  a	  successful	  LL	  process.	  Culture	  should	  be	  
altered	  in	  such	  fashion	  that	  it	  rewards	  people	  when	  they	  share	  how	  they	  caused	  a	  problem/mistake,	  
and	  also	  support	  and	  identify	  what	  projects	  have	  gone	  smoothly.	  This	  could	  be	  achieved	  by	  creating	  
incentives	  to	  encourage	  employees	  to	  share	  knowledge	  and	  implement	  LL	  (e.g.	  link	  this	  involvement	  
to	  their	  performance	  evaluations).	  	  
4.3 APPROPRIATE	  TOOLS	  
The	  LL	  database	  has	  a	  significant	  role	  in	  the	  LL	  process	  effectiveness.	  Search-­‐ability,	  consistency	  and	  
simplicity	   are	   the	   most	   important	   factors	   in	   the	   database	   structure.	   As	   per	   the	   benchmarking	  
research,	  the	  LL	  database	  should	  have	  the	  capability	  to	  provide	  the	  right	  Lessons	  at	  the	  right	  time	  for	  
users	   (5).	  Also	   accessibility	   is	   an	   important	   factor	   -­‐	   especially	   for	   employees	   at	  offices	   in	  different	  
regions.	   Based	   on	   these	   specifications,	   most	   companies	   including	   NASA	   are	   using	   web-­‐based	  
interfaces	  (11)	  to	  meet	  these	  needs.	  	  
4.4 APPROPRIATE	  PROCEDURE	  
	  
A	  comprehensive	  LL	  process	  as	  per	  literature	  (5)	  follows	  the	  same	  rules	  as	  below:	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The	  LL	  process	  and	  responsibilities	  are	  mentioned	  in	  Chart	  7	  (1).	  Knowledge	  management	  team	  has	  
significant	  role	  to	  implement,	  supervise	  and	  improve	  the	  process	  within	  the	  company	  (7).	  The	  area	  
of	  responsibilities	  of	  KM	  team	  has	  been	  completely	  described	  in	  section	  4.1.5.	  





The	  LL	  should	  be	  captured	  in	  a	  timely	  manner	  
during	  and/or	  at	  the	  end	  of	  the	  each	  stage	  of	  the	  
project.	  The	  focus	  should	  be	  on	  process	  
improvement	  not	  associating	  blame.	  All	  projects	  
should	  at	  least	  include	  a	  formal	  post	  project	  











Validation	  should	  assist	  to	  identify	  the	  root	  cause	  
of	  problems	  and	  undertake	  appropriate	  
corrective	  action.	  It	  defines	  the	  accuracy	  of	  the	  
lesson,	  level	  of	  information	  provided	  and	  
relation	  of	  the	  LL	  to	  other	  projects/departments.	  
Also	  the	  LL	  should	  include	  solutions	  rather	  than	  a	  










All	  LL	  should	  be	  kept	  in	  database	  managed	  by	  LL	  
database	   administrators.	   LL	   database	  
administrators	   should	   ensure	   that	   each	   lesson	  
has	  been	  validated	  by	  the	  appropriate	  SME,	  and	  
ensure	   the	   result	   is	   clear	   for	   future	   projects	   to	  
prevent	   the	   occurrence	   of	   the	   same	   problem.	  
Sufficient	  and	  logical	  categorisation,	  appropriate	  
keywords,	   coding	   and	   labelling,	   and	   also	  
providing	   individual	   referees	   for	   further	  
information	   should	   be	   considered	   in	  
documentation	   phase	   to	   make	   access	   and	  
comprehension	  of	  documents	  easier.	  At	  the	  end	  
LL	   database	   administrators	   should	   ensure	   that	  
there	  is	  no	  blame	  attached	  in	  documents.	  
	  







Submitting	  LL	  in	  a	  database	  only	  means	  we	  have	  
documented	   the	   LL.	   It	   should	   be	   followed	   by	  
appropriate	   actions	   relating	   to	   each	   LL	   (e.g.	  
revise	   a	   process).	   It	   will	   help	   by	   not	   just	   fixing	  
the	   problem,	   but	   fixing	   the	   underlying	   factor	  
that	   caused	   the	   problem	   to	   eventuate	   in	   the	  
first	  place	  (12).	  This	  part	  clearly	  represents	  why	  
a	   comprehensive	   LL	   process	   needs	   to	   be	   fully	  












The	  LL	  should	  be	  tailored	  to	  target	  users.	  
Organisations	  can	  use	  several	  ways	  to	  










CHART7.	  LL	  PROCEDURE	  BASED	  ON	  BEST	  PRACTICES	  
4.4.1 LEGAL	  ISSUES	  
Always	   there	   are	   concerns	   regarding	   documenting	   mistakes	   (5).	   However,	   showing	   preventive	  
actions	   like	  an	  LL	  process	  can	  result	   in	  a	  reduction	  of	   legal	   lawsuits.	  Overall,	   this	   is	  an	   issue	  where	  
management	  must	  decide	  on	  how	  to	  handle	  the	  trade-­‐off	  between	  improving	  project	  performance	  
and	  risking	  legal	  action.	  	  
4.5 LL	  PROCESS	  SUPERVISON	  
Knowledge	  Management	   (KM)	   is	  defined	  as	   the	  way	   that	  organizations	   create,	   capture,	  and	   reuse	  
knowledge	  to	  achieve	  their	  objectives	  (5).	  To	  implement	  and	  supervise	  a	  capable	  LL	  procedure	  a	  KM	  
team	  should	  be	  assigned	  within	  the	  company.	  This	  team	  aligns	  with	  the	  business	  strategy	  strive	  to	  
make	  more	  effective	  use	  of	  the	  experience	  and	  the	  expertise	  of	  employees	  within	  the	  organization.	  
The	  KM	  team	  should	  include	  LL	  database	  administrators	  to	  keep	  the	  database	  up-­‐to-­‐date	  and	  sound,	  
SMEs	  to	  validate	  the	  LL,	  and	  knowledge	  managers	  to	  supervise	  the	  whole	  LL	  procedure.	  Some	  other	  
key	  responsibilities	  of	  the	  KM	  team	  are:	  
• Determine	  a	  time	  and	  place	  for	  employee	  to	  share	  their	  LL	  	  
• Allocate	  enough	  time	  for	  managers	  and	  staff	  to	  implement	  a	  useful	  LL	  process	  	  
• Identify	  best	  IT	  solutions	  to	  maintain	  and	  disseminate	  knowledge	  	  
• Track	  and	  report	  the	  effectiveness	  of	  LL	  process	  by	  measuring	  objective	  performance	  
4.6 HOW	  TO	  MAKE	  SURE	  THE	  LL	  PROCESS	  WORKS?	  
The	  KM	  team	  should	  review	  the	  organization’s	  LL	  process	  over	  time	  to	  ensure	  it	  adds	  value	  to	  the	  
organisation	  (3).	  This	  review	  should	  address	  the	  questions	  below.	  
• Is	   the	   LL	   process	   adding	   value	   to	   the	   business?	   The	   value	   could	   be	   quantitative	   (e.g.	  
decreased	  operation	  cost,	   increased	  productivity,	  etc.)	  or	  qualitative	  (e.g.	  higher	  customers	  
satisfaction,	  happier	  employees,	  etc.)	  
• Are	  all	  departments	  following	  the	  LL	  process?	  Is	  it	  become	  a	  core	  part	  of	  projects?	  
• Do	  employees	  “notice”	  that	  the	  LL	  process	  is	  adding	  value?	  
The	  goal	  of	  effectiveness	  measurement	   is	  to	  assist	   local	  management	   in	  monitoring	  and	   improving	  
the	   value	   that	   LL	   provides	   to	   the	   organization.	   The	   KM	   team	   can	   use	   the	   following	   LL	   program	  
assessment	  guide	  and	  develop	  their	  own	  criteria	  to	  evaluate	  the	  status	  of	  their	  LL	  programs.	  
4.7 ASSESS	  THE	  LL	  PROCESS	  
The	  following	  LL	  assessment	  guide	  is	  provided	  based	  on	  the	  U.S.	  DoE	  standard	  (3).	  In	  this	  guide	  each	  
criteria	  has	  been	  divided	  into	  different	  stages,	  so	  the	  KM	  team	  can	  supervise	  the	  LL	  process	  and	  its	  
situation	  accordingly.	  	  	  	  
All	  assessments	  criteria	  and	  stages	  are	  described	  in	  Chart8.	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approved	  the	  LL	  
program	  in	  company	  
policy	  
Purpose	  and	  objectives	  
of	  LL	  program	  have	  
been	  identified	  
	  
LL	  process	  is	  following	  











The	  responsibilities	  of	  








milestones	  defined	  and	  
tracked.	  Necessary	  







sources	  are	  defined,	  
available,	  and	  
frequently	  reviewed	  
for	  relevance,	  and	  
information	  captured	  
in	  a	  timely	  manner	  
	  
All	  captured	  information	  




tracked	  through	  formal	  
management	  systems.	  
LL	  can	  be	  incorporated	  
in	  work	  planning	  
Information	  is	  categorized	  
based	  on	  each	  
office/department’s	  role	  
and	  are	  easily	  accessible	  
and	  understandable.	  
Personnel	  are	  informed	  of	  




assessment	  plan	  for	  
the	  program	  is	  
defined	  
	  
What	  should	  be	  
measured	  according	  to	  
company’s	  goals?	  	  
Effect	  of	  program	  on	  values	  





Based	  on	  each	  
employee’s	  
responsibility	  in	  the	  LL	  
process	  model	  the	  
level	  of	  training	  has	  
been	  identified	  
	  
According	  to	  defined	  
training	  above,	  
personnel	  are	  trained	  
and	  have	  enough	  
knowledge	  about	  their	  
roles	  to	  achieve	  results	  
	  
Based	  on	  changes	  identified	  
over	  time	  ,	  personnel	  
training	  is	  altered	  to	  match.	  
Also	  as	  	  a	  result	  of	  LL	  the	  
training	  is	  also	  presented	  in	  
an	  effective	  and	  timely	  
manner	  ways	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should	  be	  identified	  
for	  all	  stages	  and	  due	  




actions	  are	  identified	  
	  
The	  corrective	  action	  should	  
be	  reviewed	  by	  
management	  to	  make	  sure	  
the	  actions	  are	  sufficient	  
and	  correct	  
CHART8.	  LL	  ASSESSMENT	  GUIDE	  
4.8 IMPLEMENTATION	  
Implementing	  an	  effective	  LL	  process	  is	  not	  an	  easy	  task	  especially	  for	  large	  companies.	  So	  to	  make	  
the	   implementation	   phase	   more	   reliable	   following	   the	   Plan,	   Do,	   Check,	   Act	   (PDCA)	   model	   is	  
recommended.	  Figure	  10	  represents	  the	  PDCA	  model	  for	  LL	  procedure	  (5).	  
	  
FIGURE10.	  PLAN	  DO	  CHECK	  ACT	  MODEL	  TO	  IMPLEMENT	  LL	  PROCESS	  
Described	   “benchmarking”	  was	  used	   to	   show	  other	   organisations’	   understanding	   and	   approach	   in	  
order	  to	  implement	  a	  comprehensive	  LL	  process.	  This	  approach	  should	  be	  compared	  with	  Dynamic	  
Controls	  “as	  is”	  situation	  to	  make	  an	  accurate	  gap	  analysis	  possible.	  However	  due	  to	  confidentiality	  
issues	  it	  wasn’t	  possible	  to	  explain	  all	  processes	  in	  this	  report.	  
5 EMPLOYEES	  INTERVIEW	  AND	  SURVEY	  RESULTS	  
	  
5.1 INTERVIEW	  
Twenty	   key	   staff	   from	   different	   departments	   have	   been	   interviewed.	   All	   issues	   and	  
recommendations	   that	   they	  reported	  have	  been	  recorded	   for	   the	  company’s	   future	  consideration.	  
The	  interviews	  were	  undertaken	  with	  the	  purpose	  of:	  
• Becoming	  more	  familiar	  with:	  
o Key	  staff	  
o Business	  context	  
o Each	  department’s	  activities	  
o The	  current	  projects	  
• Explaining	  to	  interviewees	  what	  the	  project	  goals	  are	  in	  order	  to:	  
o Achieve	  more	  collaboration	  during	  the	  project	  
o Collect	  their	  ideas	  and	  views	  regarding	  the	  current	  LL	  process	  
• Monitor	  the	  process	  &	  
modify	  accordingly	  
• Repeat	   the	   steps	   up	   unXl	  
desired	  outcome	  achieved	  	  	  
• Implement	   the	   procedure	  
in	  enXre	  business	  
• Implement	   the	  process	   in	  
tha t	   porXon	   o f	   the	  
company	   and	   train	   the	  
staff	  
• select	   a	   porXon	   of	   the	  
company	   whe re	   t he	  
process	   can	   be	   trialed	  
easily	  
• Develop	  the	  LL	  process	  	   Plan	   Do	  
Check	  Act	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o Collect	   their	   expectation	   of	   a	   well-­‐structured	   LL	   process	   based	   on	   the	   company’s	  
activities	  
5.1.1 METHODOLOGY	  
To	   be	   prepared	   for	   conducting	   interviews	   some	   interview	   tips	   have	   been	   considered	   (13).	   The	  
questions	  have	  been	  provided	  before	   interviews	  and	   the	  purpose	  of	   interview	  has	  been	  explained	  
for	  interviewees	  also	  a	  convenient	  place	  has	  been	  arranged	  for	  conducting	  each	  interview.	  
5.1.2 FINDINGS	  
A	  significant	  amount	  of	  the	  information	  required	  has	  been	  collected	  through	  interviews.	  The	  positive	  
points	  were	  that	  key	  staff	  were	  supportive	  regarding	  the	  improvement	  of	  the	  current	  LL	  procedure,	  
and	  all	  agreed	  that	  Dynamic	  Controls	  has	  a	  strong	  policy	  regarding	  the	  development	  of	  the	  required	  
culture	  of	  accepting	  mistakes	  and	  sharing	  knowledge	  within	  the	  business.	  Some	  potential	  areas	  for	  
improvements,	  as	  per	  interviews,	  are	  as	  below:	  	  	  	  
	  
FIGURE11.	  INTERVIEW	  RESULTS	  
5.2 SURVEY	  	  
To	   gather	   as	   much	   information	   as	   possible	   regarding	   the	   current	   LL	   process	   a	   survey	   has	   been	  
conducted	  within	   all	   Dynamic	   Controls	   offices	   including	   Christchurch,	   North	   America,	   Europe	   and	  
Asia.	  The	  survey	  was	  posted	   to	   respondent’s	  emails,	  using	  a	  word-­‐template	  questionnaire	  with	  10	  
questions.	   A	   sample	   of	   the	   survey	   questionnaire	   is	   attached	   in	   Appendix	   A.	   To	   design	   the	   survey	  
NASA	  LL	  survey	  design	  methodology	  (6),	  and	  literatures	  such	  as	  SurveyMonkey	  literature	  (14)	  have	  
been	  investigated.	  
5.2.1 DESIGNING	  THE	  SURVEY	  
In	   designing	   this	   Dynamic	   Controls	   project	   managers,	   sales	   manager,	   product	   manager,	   design	  
managers,	   regulatory	   affairs	   leader,	   documentation	   administrator,	   quality	   manager,	   engineers	  
(quality/systems/software/hardware)	  and	   technical	  writer	  who	  all	  had	   insight	   into	  LL	  process	  have	  
been	  interviewed.	  	  The	  current	  LL	  documents	  of	  Dynamic	  Controls	  have	  been	  reviewed	  to	  determine	  
what	  state	  the	  process	  is	  at	  currently.	  
To	  verify	  the	  clarity,	   length	  of	  time	  of	  administration	  and	  suitability	  of	  the	  questions	  a	  pilot	  survey	  
with	   5	   selected	   employees	   from	   different	   departments	   has	   been	   conducted.	   After	   receiving	  
feedback	   from	   the	   pilot	   survey	   some	   changes	   were	   made	   to	   the	   questionnaire	   based	   on	   these	  
results.	  	  
5.2.2 SURVEY	  RESPONDENTS	  
Dynamic	  Controls	  provided	  a	   list	  of	  email-­‐addresses	  of	  suitable	   respondents.	  On	  October	  17,	  2012	  
the	   survey	   was	   sent	   to	   48	   respondents,	   and	   subsequently	   (based	   on	   Dynamic	   Controls	   CEO’s	  
interest)	  the	  second	  round	  of	  the	  survey	  was	  conducted	  on	  October	  24,	  2012	  with	  9	  employees	  not	  
Findings	  During	  Interviews	  
• Replacing	  some	  verbal	  interacfons	  with	  unique	  forms/documents	  for	  future	  tracking	  
• Allocate	  specific	  fme	  in	  project	  fmeframe	  to	  document	  the	  lessons	  in	  a	  “fmely	  manner”	  
• Idenffy	  a	  unique	  database	  and	  consolidate	  knowledge	  
• Idenffy	  and	  solve	  the	  inconsistencies	  in	  the	  current	  LL	  process	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included	  in	  the	  first	  round.	  On	  the	  closing	  date	  of	  the	  survey,	  32	  surveys	  out	  of	  57	  had	  been	  received	  
(a	  56%	  response	  rate).	  
5.2.3 SURVEY	  QUESTIONS	  
The	  survey	  questions	  were	  divided	  into	  two	  sections	  (Appendix	  A).	  The	  first	  section	  contained	  four	  
questions	  and	  the	  second	  section	  contained	  six	  questions.	  To	  design	  the	  questions	  in	  addition	  to	  get	  
consultation	   from	   employees	   several	   literatures	   such	   as	   “Designing	   an	   Effective	   Survey”	   by	  Mark	  
Kasunic	   (15)	   have	   been	   investigated	   to	   achieve	  more	   accurate	   result	   from	   survey	   responses.	   The	  
purposes	  of	  designing	  each	  section	  are	  described	  in	  Chart9.	  
	  
	  
Purposes	  of	  The	  First	  Section	   Purposes	  of	  The	  Second	  Section	  
Identify	  the	  sources	  of	  information	  
	  
Identify	   the	  current	  knowledge	  databases	  
within	   the	   company	   To	   help	   with	   data	  
consolidation	  in	  the	  future	  	  
	  
	  
Identify	   the	   processes	   currently	   used	   for	   “capturing	  
data/knowledge”	   within	   each	   department	   through	  
“interactions”	  with	  other	  departments	  
• The	   knowledge	   from	   information	   sources	  
should	   collect	   and	   interact	   with	   other	  
departments	   within	   the	   business	   investigated.	  
In	   order	   to	   find	   out	   how	   Dynamic	   Controls	  
personnel	   receive	  data	  and	  knowledge	   in	  each	  
phase	   of	   the	   project,	   respondents	   have	   been	  
asked	   to	   express	   which	   department	   and	  
through	  which	  process	  they	  provide	  inputs	  and	  
from	   which	   department	   and	   through	   which	  
process	  they	  receive	  inputs.	  
	  
	  
Identify	   the	   percentage	   of	   data	   stored	   in	  
each	   repository,	   also	   the	   advantages	   and	  
disadvantages	   of	   current	   repositories	   to	  
work	  out	  
• What	  options	  the	  company	  has	  to	  
transfer	   knowledge	   from	   these	  
repositories	   into	   a	   single	  
repository	  
• If	   the	  company	   is	  able	  to	  use	  one	  
of	   these	   repositories	   as	   the	   LL	  
database	  or	  not	  
	  
Identify	   the	  current	  LL	  process	  within	   the	  
company	   in	   each	   stage	  of	   the	   project(i.e.	  
before	   starting	   the	   project,	   during	   the	  
project,	  after	  project	  completion)	  
	  
Collect	   the	   employees’	   recommendations	  
to	  improve	  current	  LL	  process	  
	  
CHART9.	  PURPOSE	  OF	  SRVEY	  QUESTIONS	  
5.2.4 FINDINGS	  
In	   addition	   to	   interviews	   and	   benchmarking	   the	   survey	   results	   revealed	   some	   potential	   areas	   for	  
improvements	  as	  well.	  The	  results	  obtained	  have	  been	  analysed	  and	  discussed	  with	  managers	  within	  
the	  business.	  Some	  key	  findings	  from	  surveys	  are	  as	  follows:	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This	  analysis	  allowed	  cross	  checks	  as	  multiple	   individuals	   from	  each	  department	   responded	   to	   the	  
questions,	  some	  of	  them	  were	  among	  the	  interviewees	  as	  well.	  	  	  
5.3 GAP	  ANALYSIS	  
The	  comparison	  between	  the	  current	  LL	  process	  and	  best	  practice	  results	  identified	  the	  potential	  
areas	  for	  improvements.	  The	  recommendations	  to	  close	  the	  gaps	  are	  described	  in	  section6.	  
	  
FIGURE13.	  GAP	  ANALYSIS	  RESULT	  
5.4 RISK	  ASSESSMENT	  	  
Based	   on	   surveys,	   interview	   results,	   and	   an	   investigation	   of	   the	   company’s	   documents	   a	   risk	  
management	   plan	   has	   been	   created	   for	   Dynamic	   Controls	   regarding	   its	   current	   LL	   process.	   Risk	  
analysis	  discovered	  that	  improvement	  of	  the	  LL	  process	  will	  have	  significant	  effects	  on	  the	  reduction	  
of	  associated	  risks	  with	  the	  design	  and	  development	  of	  new	  products.	  The	  key	  risks	  which	  Dynamic	  
Controls	  can	  eliminate	  with	  new	  LL	  procedure	  are	  as	  follows;	  
	  
FIGURE14.	  ESTIMATION	  OF	  ELIMINATED	  RISKS	  THROUGH	  NEW	  LL	  PROCESS	  
Findings	  Through	  Survey	  
• 	  The	  Analysis	  of	  all	  departmental	   interacfons	  revealed	  that	  by	  adding	  a	  few	  sub-­‐processes	  into	  
current	  processes	  the	  company	  can	  significantly	  improve	  the	  LL	  process	  and	  workflows.	  This	  sub-­‐
processes	  have	  been	  represented	  usign	  process	  mapping	  method	  (See	  appendix	  J	  for	  references).	  	  
• Analysis	  of	  the	  current	  databases	  capabilifes	  revealed	  that	  one	  of	  the	  current	  databases	  within	  
the	  company,	  which	   is	  a	  web-­‐based	  database,	  can	  be	  a	  good	  choice	  to	  use	   for	  prototyping	  the	  
new	  LL	  process.	  This	  makes	  remote	  collaborafon	  easier	  as	  well	  
• There	  are	   several	   sources	  of	   informafon,	  but	  based	  on	  each	  database’s	   share,	   the	  majority	  of	  
knowledge	   is	   placed	   in	   two	   main	   repositories,	   this	   is	   important	   to	   know	   for	   future	   data	  
consolidafon	  
PotenXal	  Areas	  for	  Improvement	  
• A	  suitable	  KM	  team	  within	  the	  company	  	  
• A	  suitable	  database	  to	  maintain	  LL	  
• A	  consistence	  LL	  process	  for	  whole	  organisafon	  
• Develop	  few	  sub-­‐processes	  within	  the	  current	  business	  workflows	  to	  improve	  the	  LL	  process	  
• Consolidate	  the	  previous	  LL	  
Eliminated	  Risk	  Items	  
• Lost	  knowledge	  from	  staff	  turn-­‐over	  
• Missing	  knowledge	  located	  in	  unprotected	  drives	  
• Increasing	  fme/cost	  associated	  for	  developing	  new	  products	  
• Frustrafng	  procedure	  for	  employees	  which	  decreases	  their	  efficiency	  
• Holding	  informafon	  by	  individuals	  due	  to	  knowledge	  sharing	  barriers	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6 GAP	  ANALYSIS	  CONCLUSION	  AND	  RECOMMENDATIONS	  	  
	  
The	   LL	   process	   is	   not	   solely	   a	   technological	   discipline,	   it	   has	   three	   fundamental	   sections:	   Culture,	  
Process	  and	  Tools.	  What	  has	  been	  observed	  during	  benchmarking	  was	  that	  all	  companies	  emphasise	  
the	  importance	  of	  appropriate	  culture	  as	  the	  first	  step	  for	  implementing	  the	  LL	  procedure	  (5).	  	  
RECOMMENDATIONS:	  Culture	  change	  should	  commence	  from	  a	  top	  management	  level.	  It	  
can	   be	   done	   in	   the	   simple	   format	   of	   sending	   the	   lesson	   of	   the	  week	   to	   all	   employees,	  
reward	   knowledge	   sharing	   or	   implementing	  mentoring	   in	   a	  way	   that	   passes	   down	   the	  
lessons	   from	   experienced	   people	   to	   those	   who	   have	   less	   experience.	   Also	   note	   that	  
focussing	   on	   faults	   will	   decrease	   the	   efficiency	   of	   the	   system,	   so	   it	   is	   important	   that	  
positive	  lessons	  be	  documented	  and	  disseminated	  as	  well.	  The	  LL	  process	  must	  deal	  with	  
process	   deficiencies	   (e.g.	   inadequate	   procedures,	   time	   constraints,	   inadequate	   training,	  
poor	   communications,	   etc.)	   not	   associating	   blame.	   In	   this	  way	   the	   importance	   and	   the	  
value	   of	   this	   procedure	   would	   become	   clear	   for	   staff	   and	   encourage	   them	   to	   involve	  
themselves	  also.	  	  
	  
The	   responsibilities	  of	   capturing,	  documenting,	  validating	  and	  disseminating	  LL	   should	  be	  assigned	  
and	   the	   implementation	   of	   this	   process	   should	   be	   supervised	   with	   selected	   staff,	   for	   the	   whole	  
organisation	  (5).	  	  
RECOMMENDATIONS:	  Company	  should	  identify	  the	  KM	  team	  to	  supervise	  the	  LL	  process.	  
It	  can	  be	  in	  such	  a	  fashion	  that	  each	  department	  in	  the	  company	  defines	  one	  or	  two	  of	  its	  
personnel	  as	  LL	  managers	  to	  make	  sure	  lessons	  are	  captured	  in	  a	  timely	  manner	  and	  the	  
LL	  process	  is	  executed	  properly.	  The	  KM	  team	  should	  provide	  enough	  resources	  and	  time	  
to	  project	  teams	  in	  order	  to	  implement	  the	  LL	  process,	  and	  make	  the	  value	  of	  LL	  clear.	  
All	  LL	  should	  be	  captured	  in	  timely	  manner	  and	  documented	  in	  a	  pre-­‐defined	  format,	  which	  is	  easy	  
to	  read	  and	  access,	  and	  understandable	  for	  everybody	  within	  the	  organisation	  (5).	  	  	  	  
RECOMMENDATIONS:	   Based	   on	   the	   company’s	   activities,	   unique	   procedures	   should	   be	  
provided	   to	   capture	   the	   LL.	   It	   could	   be	   in	   the	   form	   of	   software,	   or	   paper	   based.	   Some	  
templates	   for	   this	  have	  been	  provided	  and	   included	   in	  appendix	  B.	   The	   format	  of	   these	  
forms	  has	  been	  confirmed	  by	  managers	  during	  a	  “brainstorming”	  session.	  
	  
All	  LL	  should	  be	  validated	  by	  SMEs	  to	  make	  sure	  they	  have	  a	  sufficient	  level	  of	  information,	  and	  all	  
the	  information	  is	  correct	  and	  useable.	  Afterwards	  they	  can	  be	  submitted	  to	  the	  database	  after	  the	  
LL	  database	  administrator	  confirms	  suitability	  as	  well	  (7).	  
RECOMMENDATIONS:	   It	   is	   recommended	   to	   use	   SMEs	   from	   different	   departments,	   to	  
validate	  the	  LL.	  This	  allows	  a	  cross	  check	  to	  assure	  the	  LL	  information	  makes	  sense	  across	  
the	  organisation.	  	  
	  
Placing	  LL	  in	  a	  database	  only	  means	  we	  have	  documented	  and	  communicated	  the	  LL.	  The	  “learning”	  
part	  only	  comes	  when	  the	  LL	  has	  been	  standardised	  (5).	  
RECOMMENDATIONS:	   The	   KM	   team	   should	   apply	   the	   changes	   by	   considering	   the	  
failure/success	  effects	  (e.g.	  update	  processes	  when	  failure	  is	  a	  result	  of	  a	  faulty	  process,	  
change	  a	  policy,	  write	  a	  procedure,	  revise	  a	  standard,	  issue	  a	  new	  specification,	  improve	  a	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work	  process,	  etc.).	  It	  represents	  “double-­‐loop	  learning”	  method	  (12).	  It	  means	  modifying	  
the	  goal	  in	  the	  light	  of	  experience	  rather	  than	  a	  repeated	  attempt	  at	  the	  same	  problem,	  
with	  no	  variation	  of	  method	  and	  without	  ever	  questioning	  the	  goal.	  
	  
After	   submission	   of	   the	   LL	   into	   the	   database,	   and	   applying	   required	   changes	   as	   mentioned,	   the	  
company	  should	  encourage	  people	  to	  use	  and	  disseminate	  the	  previous	  LL	  (16).	  
RECOMMENDATIONS:	  This	  can	  be	  done	  by	  asking	  employees	  and	  managers	  to	  have	  a	  5	  
minute	   pitch	   to	   others,	   followed	   by	   question	   and	   answers	   for	   10	   minutes,	   “pushing”	  
important	   lessons	   to	   target	   users	   every	  week	  or	  whenever	  users	   open	   the	  database,	   or	  
holding	  storytelling	  sessions	  each	  week.	  The	  advantage	  of	  storytelling	  and	  presentation	  is	  
that	  employees	   train	   to	   transfer	   their	   knowledge	   to	  others	  and	  gradually	   find	   the	  most	  
efficient	  ways	  to	  exchange	  knowledge.	  It	  would	  be	  a	  good	  experience	  for	  the	  company	  as	  
well.	  
	  
Also	   there	   is	   a	   need	   to	   find	   some	  way	   to	  measure	   the	   efficiency	  of	   the	   LL	   process.	   The	  KM	   team	  
should	  supervise	   the	  effectiveness	  of	   the	  process	  and	  plan	   to	   improve	   it	   continuously.	  Use	  of	  a	  LL	  
process	  assessment	  guide	  is	  highly	  beneficial	  for	  the	  company	  (3).	  	  
RECOMMENDATIONS:	  To	  find	  out	  how	  effective	  the	  current	  process	  is	  the	  company	  should	  
define	  what	  must	  be	  achieved	   from	   the	   LL	  process	   –	   i.e.	  make	  higher	  quality	  products?	  
Save	   more	   time	   and	   money?	   Or	   having	   happier	   staff	   or	   customers?	   With	   the	   target	  
known	  we	  can	  measure	  the	  efficiency	  of	  the	  implemented	  LL	  procedure.	  Also	  use	  of	  a	  LL	  
assessment	  guide	  which	  has	  been	  mentioned	  already	  (part4.7)	  is	  highly	  recommended.	  	  
	  
To	  help	  with	   the	  capability	  of	   the	  process	   there	   is	  a	  need	  to	  have	  a	  suitable	  database	   (16).	  The	  LL	  
database	  should	  be	  easy	  to	  use	  with	  a	  powerful	  search	  engine	  and	  easy	  accessibility,	  revision	  control	  
and	  security.	  	  See	  Appendix	  C	  for	  more	  information	  regarding	  different	  type	  of	  databases.	  
RECOMMENDATIONS:	   A	   web-­‐based	   solution	   would	   provide	   convenient	   accessibility	   for	  
Dynamic	  Controls	  offices	  and	  makes	  remote	  collaboration	  easier.	  Currently	  the	  company	  
has	  one	  web-­‐based	  database	  which	  can	  meet	  the	  needs	  of	  the	  LL	  database	  specification.	  
Moreover	   as	   the	   company	   already	   has	   it,	   there	   is	   not	   a	   need	   to	   train	   employees	   or	  
purchase	  a	   licence.	  Also	   it	   is	   recommended	  that	  Dynamic	  Controls	  creates	  a	  directory	  of	  
all	  staff	  in	  different	  offices,	  including	  their	  expertise	  and	  CVs	  so	  others	  can	  get	  advice	  and	  
share	  knowledge	  when	  faced	  with	  problems.	  	  
	  
After	   defining	   the	   suitable	   processes	   and	   tools	   and	   the	   culture	   of	   accepting	  mistakes	   and	   sharing	  
knowledge	   it	   is	   time	   to	   implement	   the	   procedure.	   To	   improve	   the	   LL	   process	  within	   the	   business,	  
Dynamic	  Controls	  should	  have	  a	  holistic	  view	  of	  the	  entire	  organisation	  to	  improve	  culture,	  processes	  
and	  tools	  simultaneously.	  So	  like	  any	  other	  large	  organisations	  the	  PDCA	  model	  is	  recommended	  to	  
Dynamic	  Controls	  as	  well	  (5).	  	  
RECOMMENDATIONS:	  To	   implement	   the	  PDCA	  model	   the	   company	  can	   start	   it	  with	   the	  
Christchurch	   engineering	  design	   teams	  as	   these	   employees	  are	  aware	  of	   this	   procedure	  
currently,	  and	  it	  would	  be	  easier	  to	  discover	  process	  deficiencies	  and	  correct	  these	  early.	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Generally	   companies	   have	   concerns	   about	   documenting	   their	  mistakes.	   In	   this	   case	  management	  
must	   decide	   on	   how	   to	   handle	   the	   trade-­‐off	   between	   improving	   project	   performance	   and	   risking	  
legal	  action	  (5).	  
RECOMMENDATIONS:	   It	   is	   recommended	   that	   the	   company	  perform	  a	   risk	  analysis	   and	  
link	  back	  to	  work	  done	  after	  improving	  LL	  process	  to	  see	  the	  LL	  process	  effects	  on	  risks.	  	  
In	   order	   to	   analyse	   the	   Dynamic	   Controls	   “as	   is”	   situation	   “interviews”	   and	   “surveys”	   have	   been	  
conducted.	  It	  is	  of	  the	  utmost	  importance	  to	  become	  familiar	  with	  the	  company’s	  context,	  goals,	  and	  
environment	   in	   order	   to	   provide	   a	   useful	   procedure	   set	   for	   the	   company.	   Aside	   from	   the	   many	  
technological	   ways	   to	   communicate	  with	   people	   (e.g.	   email),	  meeting	   them	   and	   speaking	   face	   to	  
face	  can	  aid	  in	  understanding	  the	  business	  situation	  faster	  (13).	  	  
RECOMMENDATIONS:	   To	  have	  an	  efficient	   interview	  with	   staff	   the	   important	  questions	  
should	   be	   provided	   already	   depending	   on	   each	   interviewee’s	   job.	   	   Sometimes	   it	   can	   be	  
helpful	   to	  give	   them	  the	  questions	   to	   read	   through	  before	   interview.	  All	   findings,	   issues	  
and	  recommendations	  should	  be	  recorded	  during	  each	  interview	  for	  future	  analysis.	  	  
	  
During	   the	  design	   stage	  of	   the	   survey,	  NASA’s	   LL	   survey	  was	   considered	   to	  obtain	   some	   insights	   -­‐	  
since	   NASA	   had	   conducted	   a	   survey	   to	   improve	   its	   LL	   procedure	   as	   well	   (6).	  Moreover,	   different	  
kinds	  of	  survey	  formats,	  such	  as	  SurveyMonkey,	  have	  been	  deliberated.	  However	  as	  the	  survey	  goal	  
was	  to	  collect	  as	  much	  “detailed”	  information	  regarding	  to	  current	  process,	  so	  eventually	  MS	  Word	  
has	  been	  used	  for	  this	  purpose.	  
RECOMMENDATIONS:	  Note	   that	   the	   implementation	  of	  a	  pilot	   survey	  helped	  to	  achieve	  
better	   results	  when	  conducting	   this	   survey.	   It	   is	  highly	   recommended	   to	   test	  any	  survey	  
before	  conducting	  it	  across	  the	  whole	  organisation.	  Moreover	  try	  to	  narrow	  the	  questions	  
as	   much	   as	   you	   can	   so	   analysis	   of	   the	   results	   is	   easier	   at	   the	   end.	   Also	   providing	   a	  
description	   text	   about	   questions	   and	   the	   purpose	   of	   asking	   them	   would	   give	   a	   better	  
insight	  to	  respondents	  and	  will	  result	  in	  more	  precise	  feedback.	  Also	  circulating	  upcoming	  
questions	  and	  answers	  regarding	  survey	  with	  all	  respondents	  may	  help	  to	  achieve	  better	  
result	  as	  well.	  	  
	  
In	  essence,	  comparing	  the	  benchmarking	  results	  with	  interviews	  and	  surveys	  result	  revealed	  the	  key	  
risk	  of	  Dynamic	  Controls	  current	  LL	  process.	  By	  identifying	  the	  risks	  it	  is	  obvious	  that	  implementation	  
of	  an	  effective	  LL	  procedure	  has	  numerous	  benefits	  for	  the	  company.	  Capable	  LL	  processes	  can	  help	  
with	   better	   communication	   from	   different	   areas	   in	   the	   organisation,	   reduce	   any	   large	   knowledge	  
gaps	  between	  junior	  and	  senior	  staff	  and	  enable	  better	  remote	  collaboration.	  	  
7 LL	  CONSOLIDATION	  PROCESSES	  	  
	  
7.1 CONTENT	  
This	  section	  includes:	  
• Definition	  of	  data	  consolidation	  
• Data	  consolidation	  techniques	  
• Conclusions	  and	  recommendations	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7.2 PURPOSE	  
Data	  consolidation	  is	  a	  process	  of	  extracting	  data	  from	  multiple	  sources	  and	  integrating	  them	  into	  a	  
single,	   complete	   data	   source	   (4).	   The	   objective	   of	   LL	   consolidation	   within	   Dynamic	   Controls	   is	   to	  
access	   the	   previous	   LL	   which	   resides	   in	   different	   repository	   in	   the	   required	   timeframe	   to	   boost	  
employee	   performance,	   increase	   productivity	   and	   reduce	   cost	   and	   time	   associated	   with	   current	  
activities.	   There	   are	   different	   processes	   for	   data	   consolidation	   (assume	   LL	   as	   required	   data).	  
Depending	  on	  the	  scale	  and	  data	  type,	  associated	  risks	  with	  each	  process,	  company	  IT	  infrastructure,	  
cost,	  and	  desired	  output,	  each	  company	  can	  identify	  the	  most	  beneficial	  consolidation	  process.	  This	  
research	  provided	  Dynamic	  Controls	  with:	  
• Possible	  solutions	  for	  LL	  consolidation	  	  
• Risk	  assessments	  
• Conclusions	  and	  recommendations	  
7.3 METHODOLOGY	  
The	   analysis	   was	   undertaken	   using	   the	   best	   practices	   (9)	   and	   industry	   guidelines	   (10)	   as	  
benchmarking	  for	  the	  data	  consolidation	  process.	  Based	  on	  these	  studies	  an	  appropriate	  process	  has	  
been	  recommended.	  The	  data	  consolidation	  analysis	  results	  were	  discussed	  with	  managers,	  but	  the	  
final	  decision	  on	  the	  execution	  path	  is	  still	  under	  consideration.	  	  	  	  
7.4 DATA	  CONSOLIDATION	  TECHNIQUES	  
Two	  well-­‐known	  data	  consolidation	  techniques	  have	  been	  considered:	  ELT	  &	  ETL	  (4).	  
• ELT:	  stands	  for	  Extract,	  Load	  and	  Transform	  data.	  In	  this	  method	  after	  extracting	  data	  from	  
different	   repositories,	   a	   bulk	   amount	   of	   data	   would	   be	   loaded	   into	   the	   target	   database	  
before	  being	  transformed	  into	  the	  desired	  format	  based	  on	  end-­‐user	  demands.	  	  It	  means	  at	  
first	   raw	   data	  will	   be	   loaded	   into	   the	   database	   and	   then	   by	   end-­‐user	   instructions	   or	   by	   a	  
predefined	  method	  the	  data	  will	  be	  transformed	  and	  sent	  to	  tables	  where	  it	  can	  be	  accessed	  
by	  users.	  The	  ELT	  strengths	  and	  weaknesses	  are	  as	  follows	  (10):	  
Strengths	   Weaknesses	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Project	  management	  
ELT	   enables	   the	   organisation	   to	   isolate	   the	   extract,	   load	   and	  
transformation	  processes	  so	  it	  becomes	  easier	  to	  manage	  the	  
consolidation	  project.	  
Flexible	  and	  future	  proof	  	  
Data	  from	  all	  sources	  will	  be	  loaded	  into	  the	  database	  during	  
the	  extraction	  and	   loading	  processes.	  So	  future	  requirements	  
can	  easily	  be	  incorporated	  into	  the	  database	  structure.	  
Risk	  minimization	  
Isolating	   stages	   and	   removing	   dependencies	   leads	   to	  
segmenting	   the	   development	   process	   and	   transfer	   the	  
individual	  process	  design	  can	  also	  be	  isolated.	  This	  provides	  an	  
excellent	  platform	  for	  change,	  maintenance	  and	  management.	  	  
Utilise	  existing	  hardware	  
In	   implementing	   ELT	   as	   a	   warehouse	   build	   process,	   the	  
inherent	  tools	  provided	  with	  the	  database	  engine	  can	  be	  used.	  
Alternatively,	   the	   vast	   majority	   of	   the	   third	   party	   ELT	   tools	  
available	   employ	   the	   use	   of	   the	   database	   engine’s	   capability	  
and	  hence	  the	  ELT	  process	  is	  run	  on	  the	  same	  hardware	  as	  the	  
database	  engine	  underpinning	  the	  data	  warehouse,	  using	  the	  
existing	  hardware	  deployed.	  
Utilise	  existing	  skill	  sets	  
By	   using	   the	   functionality	   provided	   by	   the	   database	   engine,	  
the	   existing	   investments	   in	   database	   skills	   are	   re-­‐used	   to	  
develop	   the	   warehouse.	   No	   new	   skills	   need	   be	   learned	   and	  
the	   full	   weight	   of	   the	   experience	   in	   developing	   the	   engine’s	  
technology	   is	   utilised,	   further	   reducing	   the	   lifecycle	   cost	   and	  
risk	  in	  the	  development	  process.	  
Against	  the	  norm	  
ELT	   is	   new	   approach	   to	   designing	  
and	   developing	   a	   data	   warehouse.	  
It	   has	   proven	   itself	   many	   times;	  
however	  it	  does	  require	  a	  change	  in	  
mentality	  and	  design	  approach.	  
Tool	  availability	  
Being	  an	  emergent	  technology,	  ELT	  
suffers	  from	  a	  limited	  availability	  of	  
tools.	  	  
Chart10.	  ELT	  STRENGTHS	  AND	  WEAKNESSES	  
• ETL:	  stands	  for	  Extract,	  Transform	  and	  Load	  data.	  In	  this	  method	  after	  extracting	  the	  data,	  all	  
data	   should	   be	   transformed	   according	   to	   prescribed	   rules	   and	   then	   resulting	   data	   loaded	  
into	  the	  targeted	  database.	  This	  means	  the	  data	  is	  streamlined,	  reformatted,	  standardized,	  
aggregated	   or	   subjected	   to	   any	   other	   data	   manipulation	   rules	   indicated	   by	   management	  
before	   being	   fed	   in	   to	   an	   end-­‐user	   interface.	   The	   ETL	   strengths	   and	   weaknesses	   are	   as	  
follows	  (10):	  
Strengths	   Weaknesses	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Development	  time	  
As	   in	   this	  approach	  design	   is	  often	   formed	  from	  
the	  end	  backwards,	  based	  on	  required	  output,	  so	  
the	   only	   data	   that	   is	   required	   for	   output	   is	  
extracted,	   reformatted	   and	   processed	   so	   this	  
leads	   to	   reducing	   the	   development,	   extraction	  
and	  processing	  time.	  
	  
Targeted	  data	  
Based	  on	  the	  mentioned	  process,	  only	  the	  useful	  
and	  relevant	  data	  will	  be	  presented	  in	  database.	  
It	   means	   less	   confusion	   for	   end	   users	   and	   also	  
lowers	  administrative	  workload.	  
	  
Tools	  availability	  
There	   are	   a	   reasonable	   number	   of	   tools	   in	   the	  
market	   (e.g.	   Informatica	   Powercenter)	   that	  
implement	  ETL	  and	  provide	  the	  flexibility	  to	  give	  
organisations	   the	   ability	   to	   select	   the	   most	  
appropriate	  tools	  for	  their	  company.	  
Flexibility	  
Due	  to	  the	  nature	  of	  tight	  dependency	  between	  
the	   routines	   developed	   in	   the	   ETL	   process,	   to	  
consider	  adding	  any	  data	  which	  was	  not	  included	  
in	   the	   original	   design	   requires	   a	   need	   to	  
fundamentally	   execute	   a	   re-­‐design.	   This	   may	  
lead	  to	  increased	  time	  and	  cost	  in	  the	  future.	  
	  
Hardware	  
Most	   third	  parties	  use	   their	  own	  ETL	  engines	   to	  
implement	   this	   process,	   so	   the	   company	   may	  
need	  to	  invest	  in	  additional	  hardware.	  Moreover,	  
using	  third	  party	  tools	  to	  implement	  this	  process	  
may	   require	   investment	   in	   learning	   new	   skills	  
which	  again	  imposes	  costs	  to	  the	  company.	  
Learning	  curve	  
Like	   any	   other	   new	   technology	   implementing	   a	  
third	  party	  tool	  that	  uses	  different	  processes	  and	  
language	   may	   become	   hard	   due	   to	   the	   lack	   of	  
experience.	  
	  
Chart11.	  ETL	  STRENGTHS	  AND	  WEAKNESSES	  
The	   implementation	   steps,	   design	   requirements,	   life	   cycles,	   and	   tools	   for	   both	   ETL	   and	   ELT	  
techniques	  are	  mentioned	  in	  Appendix	  D.	  
7.5 DATA	  CONSOLIDATION	  RISK	  DIMENSIONS	  
It	   has	   been	   acknowledged	   that	   data	   consolidation	   is	   a	   complex	   project,	   so	   to	   mitigate	   the	   risks	  
making	  the	  most	  of	  key	  transition	  skills	   is	  necessary.	   	  Additionally	  there	   is	  a	  reasonable	  amount	  of	  
novelty	  as	  this	  is	  the	  first	  time	  that	  company	  is	  attempting	  to	  deploy	  such	  a	  project.	  To	  mitigate	  this	  
risk,	  getting	  consultation	  and	  the	  use	  of	  specialized	  vendors	  in	  this	  field	  is	  recommended.	  	  
7.6 DATA	  CONSOLIDATION	  CONCLUSION	  
Understanding	   the	   organisation’s	   priorities	   regarding	   cost	   reduction,	   service	   levels,	   and	   risk	  
acceptance	  determines	   if	   the	   consolidation	   should	   take	  place	  or	   not	   (9).	   It	   also	  determines	  which	  
processes	  the	  organisation	  should	  follow	  for	  data	  consolidation.	  	  	  
To	  summarise,	  both	  methods	  have	  their	  own	  strengths	  and	  weaknesses.	  ETL	  is	  the	  practical	  method	  
if	   the	   source	   of	   data	   before	   transition	   is	   not	   compatible	   with	   the	   targeted	   database	   (9).	   As	   an	  
example	  if	  the	  data	  resides	  in	  a	  relational	  database	  and	  we	  aim	  to	  transfer	  data	  into	  a	  non-­‐relational	  
database	  it	  is	  better	  to	  use	  ETL	  to	  reduce	  complexity	  by	  extracting	  and	  transforming	  as	  much	  data	  as	  
possible	  prior	  to	  transition.	  
	  ELT	   should	   be	   used	   if	   there	   is	   a	   large	   volume	   of	   data	   and	   the	   source	   database	   is	   the	   same	   as	  
targeted	   database.	   Also	   in	   ELT	  method	   the	   targeted	   database	   engine	   should	   be	  well	   adapted	   for	  
loading	  a	  massive	  amount	  of	  data	  very	  quickly	  (9).	  	  
RECOMMENDATIONS:	   Since	   most	   ELT	   vendors	   already	   offer	   ETL	   tools	   for	   data	  
warehousing,	  there	  is	  no	  necessity	  to	  switch	  between	  vendors	  or	  use	  different	  strategies.	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For	  Dynamic	  Controls	  as	  there	  is	  a	  large	  amount	  of	  data	  to	  transfer	  and	  at	  the	  same	  time	  
the	   database	   of	   origin	   is	   not	   compatible	   with	   targeted	   database,	   implementing	   a	  
combination	   of	   both	   approaches	  may	   be	  more	   useful	   and	   effective.	   It	   means	   Dynamic	  
Controls	  can	  use	  a	  hybrid	  method	  such	  as	  ETL-­‐T	   for	  data	  consolidation,	  however	   further	  
research	  performed	  by	   someone	  with	   significant	  knowledge	   in	   current	   IT	   systems	   is	   still	  
essential.	  Also	  a	  summary	  to	  express	  what	  the	  company	  should	  note	  when	  considering	  an	  
IT	  solution	  in	  the	  future	  has	  been	  provided.	  See	  appendix	  E.	  	  
8 LESSONS	  LEARNED	  CATEGORIES	  	  
	  
8.1 CONTENT	  
This	  section	  includes:	  
• LL	  categories	  
8.2 PURPOSE	  
Categorisation	  is	  the	  process	  in	  which	  ideas	  and	  objects	  	  are	   recognised,	   differentiated,	   and	  
understood	   (17).	   Categorisation	   will	   help	   Dynamic	   Controls	   employees	   to	   retrieve	   the	   LL	   from	  
database	   more	   convenient	   and	   faster.	   Dynamic	   Controls	   LL	   can	   be	   categorised	   into	   different	  
categories,	  as	  described	  in	  section	  8.4.	  Each	  category	  has	  been	  considered	  for	  a	  special	  purpose.	  For	  
example	  categorising	  LL	  by	  date	  will	  provide	  the	  ability	  to	  track	  the	  project	  success/failures	  by	  time	  
which	   makes	   “Trending”	   easier	   for	   the	   company.	   Also	   as	   the	   LL	   database	   is	   supposed	   to	   offer	  
multiple	   selection	   features,	   so	   it	   makes	   it	   possible	   to	   categorise	   the	   LL	   with	   multiple	  
subjects/keywords	  within	  the	  database	  if	  needed	  as	  well.	  	  
8.3 METHODOLOGY	  
To	   define	   the	   categories	   for	   LL	   the	   company’s	   activity	   has	   been	   considered	   at	   the	   first	   stage.	  
Dynamic	  Controls	  as	  a	  design	  and	  manufacturing	  company	  has	  different	  areas	  to	  collect	  the	  lessons.	  
Each	  department	  has	  special	  areas	  of	   interests	  as	  an	  example	  design	  teams	  are	  more	  interested	  in	  
technical	   issues/success	   however	   project	   managers	   are	   more	   interested	   in	   project	   stage-­‐gates	  
issues/success.	   To	   select	   the	   appropriate	   categories,	   in	   addition	   to	  observations	  of	   the	   company’s	  
activities,	  some	  literatures	  have	  been	  considered	  (3)	  (Appendix	  J).	  
	  
	  
8.4 LL	  CATEGORIES	  
Each	  category	  has	  introduced	  for	  an	  especial	  use	  as	  shown	  in	  Chart	  12.	  
LL	  Categories	  
	  
Usage	   Benefits	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SUBJECT	  	  
(Safety	  ,Technical,	  Theoretical,	  
Commercial,	  Product	  Usage,	  
Contracting,	  Project	  
Management,	  Culture	  and	  
Process)	  
	  
Will	   help	   all	   users	   to	   find	   related	  
LL	   with	   one	   subject.	   As	   an	  
example	   all	   LL	   related	   to	  
company’s	   culture	   are	  mentioned	  
under	  the	  “Culture”	  section.	  	  
1.Comprehensive	   insights	  
for	   managers	   to	   see	   both	  
successes	   and	   failures	   in	  
each	  area	  of	  the	  business	  
2.Assist	   managers	   to	  
identify	   and	   	   implement	  
corrective	   actions	   much	  
easier	  and	  faster	  
YEAR/DATE	  
	  
Shows	  all	  LL	  that	  occurred	  each	  
year	  or	  in	  a	  specific	  period	  of	  time	  
1.Makes	  “Trending”	  
available	  	  
2.Offers	  a	  holistic	  view	  of	  
all	  running	  projects	  during	  
the	  selected	  period	  of	  time	  
3.Provides	  senior	  
managers	  with	  a	  clear	  
vision	  of	  strengths	  and	  




Shows	  all	  LL	  that	  have	  occurred	  
for	  a	  selected	  project	  
1.	  Provides	  an	  outlook	  for	  
all	  engineering	  functions	  
regarding	  the	  successes	  
and	  failures	  of	  each	  
project.	  	  
2.	  Provides	  good	  
information	  for	  engineers	  
working	  on	  similar	  projects	  
STAGE-­‐GATE	  (PROJECT	  STAGE)	  
	  
Shows	  the	  successes	  and	  failures	  
based	  on	  project	  stage-­‐gates	  
1.	  Provides	  valuable	  
information	  for	  functional	  
managers	  especially	  
project	  managers.	  	  
2.Offers	  all	  applicable	  
issues	  for	  each	  stage	  of	  the	  
project	  and	  makes	  
planning	  and	  estimation	  
easier	  for	  project	  
managers	  
AFFECTED	  AREAS	  
(Scope,	   Cost,	   Time,	   Quality,	  
Communication,	   Risk,	   Human	  
resource,	   Procurement,	   Safety	  
and	  Employee	  Performance)	  
Considering	  all	  aspects	  of	  Dynamic	  
Controls	  activities	  each	  LL	  may	  
have	  effects	  on	  some	  areas	  of	  the	  
project	  /company	  	  	  
	  
	  
1.Understanding	  the	  actual	  
effects	  of	  each	  LL	  	  
2.Monitoring	   and	  
measuring	  the	  effects,	  	  
3.Eliminate	   repeat	  
mistakes	   or	   provide	  
preventive	   actions	   for	  
higher	  risk	  areas	  
CHART12.LL	  CATEGORIES	  
8.5 LL	  CATEGORISATIONCONCLUSION	  AND	  RECOMMENDATIONS	  	  	  
Categorization	   is	   essential	   as	   the	   ability	   to	   retrieve	   LL	   in	   the	   future	   relies	   on	   this	   ability.	   So	   LL	  
categorisation	  within	  Dynamic	  Controls	  has	  an	  important	  role	  for	  further	  usage	  (e.g.	  making	  search-­‐
ability	  more	  convenient	  and	  efficient).	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RECOMMENDATIONS:	   To	   categorize	   the	   LL,	   employees	   should	   be	   trained	   and	   become	  
completely	   familiar	  with	   the	  process	   in	  order	   to	  define	   the	  LL’s	   category	  and	  key	  words	  
correctly.	  	  
9 EXTRACTION	  OF	  THE	  PREVIOUS	  LESSONS	  	  
9.1 CONTENT	  
This	  section	  includes:	  
• The	  results	  of	  	  attempts	  to	  	  extract	  LL	  from	  different	  databases	  manually	  	  
• Recommendations	  
9.2 PURPOSE	  
There	  are	  automated	  data	  extraction	  tools	  to	  retrieve	  data	  from	  unstructured	  or	  poorly	  structured	  
data	   sources	   (e.g.	  Emails).	  Both	  ETL	  and	  ELT	  packages	   that	  already	  have	  been	  explained,	  have	   the	  
automated	  tools	   for	  data	  extraction,	  but	  as	  company	  has	  not	  decided	  about	   its	  data	  consolidation	  
tool	  yet	  so	  some	  attempts	  have	  been	  made	  to	  extract	  previous	  LL	  “manually”.	  This	  process	  to	  some	  
extent	  provided	  estimation	  about	   the	   required	   time,	   cost	   and	  personnel	   to	   extract	   all	   previous	   LL	  
from	  different	  databases.	  
9.3 METHODOLOGY	  
	  To	  collect	  previous	  LL	  from	  previous	  product	  developments	  two	  ways	  were	  considered:	  
• Collecting	  LL	  from	  engineering	  databases	  
• Collecting	  LL	  from	  what	  survey	  respondents’	  reported	  they	  use	  to	  collect	  their	  information	  
9.4 COLLELCTING	  LL	  FROM	  DATABASES	  
All	   databases	   that	   have	   been	   related	   to	   engineering	   design	   were	   identified	   through	   surveys	   and	  
interviews.	  Based	  on	  the	  engineering	  teams’	  priority,	  databases	  were	  prioritised	  to	  collect	  LL.	  Note	  
that	  this	  priority	  is	  defined	  based	  on	  the	  relation	  and	  importance	  of	  previous	  projects	  with	  current	  
company’s	  activities.	  	  
For	  each	  database,	  project	  documents	  should	  be	  considered	  and	  the	  LL	  should	  be	  extracted.	  	  Then	  as	  
it	  has	  been	  mentioned	  before,	  all	   collected	  LL	  must	  be	  validated	  by	  SMEs	  and	  put	   together	   in	   the	  
same	  format	  and	  loaded	  into	  the	  LL	  database.	  	  
9.5 COLLECTING	  LL	  BASED	  ON	  SURVEY	  RESULT	  
In	   surveys,	   respondents	   reported	   that	   in	   addition	   to	   existing	   LL	   documents,	   they	   usually	   look	   for	  
some	   special	   documents	   (e.g.	   test	   reports,	   production	   reports,	   etc.)	   to	   collect	   more	   knowledge	  
about	  previous	  product	  developments.	  So	  instead	  of	  looking	  into	  each	  database	  individually	  to	  find	  
the	   past	   projects	   LL,	   another	   way	   is	   to	   look	   for	   what	   employees	   reported	   as	   good	   sources	   of	  
knowledge	  and	  consolidate	  that	  data.	  
9.6 PREVIOUS	  LL	  EXTRACTION	  CONCLUSION	  AND	  RECOMMENDATIONS	  	  
Collecting	   the	   existing	   LL	   manually	   from	   different	   databases	   needs	   lots	   of	   time	   and	   is	   a	   labor	  
intensive	  job.	  To	  execute	  this	  process	  the	  company	  can	  take	  advantage	  of	  those	  who	  were	  involved	  
in	  each	  project.	  Steps	  could	  be	  as	  below:	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• Prioritize	  databases/sources	  of	  information	  
• Prioritize	  projects	  
• Divide	  each	  project	  into	  sub-­‐sections	  
• Define	  a	  suitable	  person	  to	  retrieve	  and	  categorize	  LL	  
Or	   the	   company	   can	   first	   collect	   what	   employees	   reported	   they	   look	   to,	   then	   discover	   related	  
information	  and	  extract	  these	  lessons	  as	  a	  different	  starting	  point	  to	  the	  parts	  as	  above.	  	  	  
The	   benefit	   of	   this	   process	  was	   that	   it	   could	   assist	   to	   implement	   the	   prototype	   of	   the	   LL	   process	  
within	  the	  company	  to	  see	  how	  the	  process	  works	  as	  some	  of	  retrieved	  LL	  have	  been	  submitted	  into	  
LL	  database	  and	  disseminated	  across	  the	  business.	  
RECOMMENDATIONS:	   As	   collecting	   previous	   LL	   from	   different	   databases	   is	   a	   very	   time	  
and	  cost	  consuming	  job	  so	  the	  best	  way	  to	  take	  advantage	  of	  LL	  process	  is	  to	  improve	  and	  
execute	   the	   new	   process	   sooner	   within	   the	   company	   as	   some	   current	   LL	   may	   repeat	  
previous	   ones,	   and	   also	   the	   later	   the	   process	   is	   started	   the	   more	   time	   and	   money	   is	  
required	  to	  extract	  the	  knowledge.	  
10 PROTOTYPING	  THE	  NEW	  LL	  PROCEDURE	  
	  
10.1 CONTENT	  
This	  section	  includes:	  
• New	  LL	  process	  prototyping	  	  methodology	  
• Initial	  pitfalls	  once	  prototyping	  started	  
• Conclusion	  and	  recommendations	  
10.2 METHODOLOGY	  
To	   start	   the	   prototyping	   in	   addition	   to	   the	   brainstorming	   session	   with	   Dynamic	   Controls	   senior	  
managers,	   investigations	   of	   literatures	   (5)	   and	   industry	   guidelines	   (18)	   have	   been	   performed.	  
Considering	  both	  brainstorming	  and	  best	  practice	  results	  the	  decision	  was	  made	  to:	  
• Select	  a	  web-­‐based	  database	  as	  the	  LL	  database	  	  
o The	   Software	   team	   helped	   to	   prepare	   the	   same	   format	   of	   LL	   forms	   (Appendix	   B)	  
within	   the	   LL	   database.	   The	   database	   categories	   covered	   all	   categories	   that	   have	  
been	  explained	  in	  section8.	  	  
• Ask	  some	  engineers	  to	  raise	  the	  LL	  and	  submit	  it	  to	  the	  LL	  database	  
• Select	  two	  functional	  managers	  	  to	  validate	  the	  LL	  
• Identify	  the	  five	  functional	  managers	  as	  KM	  team	  to	  supervise	  the	  project	  
Once	  prototyping	  starts	  some	  pitfalls	  regarding	  the	  process	  were	  revealed.	  The	  summary	  of	  revealed	  
problems	  and	  the	  identified	  solutions	  have	  been	  mentioned	  in	  Chart13.	  
	  
The	  Initial	  Pitfalls	  Revealed	  by	  Starting	  to	  Prototype	  
the	  New	  LL	  Process	  
Solution	  	  
multi-­‐selection	  categories	  in	  LL	  database	  didn’t	  work	  
well	  
Conduct	  a	  meeting	  with	  software	  team	  ,	  
explained	  the	  problem	  	  so	  they	  could	  solve	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the	  problem	  
Wrong	  interpretation	  of	  some	  required	  information	  
in	  database	  e.g.	  LL’s	  priority/category)	  from	  those	  
engineers	  who	  raised	  the	  LL	  	  
	  
A	  database	  guide	  has	  been	  provided	  to	  
ensure	  all	  users	  have	  the	  same	  
understanding	  of	  terms	  used	  	  in	  database	  
CHART13.	  Initial	  Pitfalls	  Revealed	  by	  Starting	  Prototyping	  
	  Prototyping	  the	  new	  LL	  process	  will	  help	  the	  company	  to:	  
	  
FIGURE15.	  BENEFITS	  OF	  PROTOTYPING	  THE	  NEW	  LL	  PROCESS	  
10.3 CONCLUSION	  AND	  RECOMMENDATIONS	  
The	  prototyping	   is	  started	  recently	  within	   the	  company	  and	  there	   is	  a	  need	  to	   follow	  PDCA	  model	  
and	  revise	  the	  process	  until	  desired	  outcomes	  are	  achieved.	  	  
RECOMMENDATIONS:	   It	   would	   be	   useful	   if	   the	   KM	   team	   encourage	   employees	   to	  
participate	  in	  the	  new	  LL	  process.	  More	  employee	  participation	  assists	  to	  discover	  pitfalls	  
faster	  and	   improve	   the	  process	   in	   less	   time.	  To	  encourage	  employees	  engaged	  with	   the	  
process	  it	  would	  be	  a	  good	  idea	  to	  ask	  them	  raising	  a	  “success”	  they	  achieved	  during	  last	  
month	  and	  share	  it	  with	  others	  through	  LL	  process.	  
11 CONCLUSION	  	  
	  
Dynamic	  Controls	  main	  activity	  is	  design	  and	  manufacture	  of	  electronic	  systems	  for	  use	  on	  medical	  
mobility	  devices.	  Therefor	  the	  continuing	   improvement	  of	  design	  and	  development	  process	  should	  
be	  utmost	  important	  to	  the	  business.	  To	  improve	  this	  process,	  Dynamic	  Controls	  is	  seeking	  the	  ways	  
to	  take	  advantage	  of	  its	  successes	  and	  failures.	  So	  the	  company	  needs	  to	  ensure	  that	  an	  effective	  LL	  
process	  is	  implemented	  within	  the	  organisation	  and	  supervised	  with	  knowledge	  management	  team	  
for	  further	  improvements.	  	  
The	   company	   should	   follow	   the	   PDCA	   model	   during	   prototyping	   the	   process	   to	   apply	   corrective	  
actions	  and	  improve	  process	  faster	  to	  achieve	  the	  maximum	  benefits	  from	  its	  LL	  process.	  Following	  
the	  PDCA	  model	  assists	  to	  identifying	  pitfalls	  and	  removing	  barriers	  to	  achieve	  desire	  outcomes.	  It	  is	  
recommended	   to	   start	   the	   process	   with	   the	   Christchurch	   engineering	   design	   teams	   as	   these	  
employees	  are	  aware	  of	  this	  procedure	  currently	  via	  interviews	  and	  surveys,	  and	  it	  would	  be	  easier	  
to	  discover	  process	  deficiencies	  and	  correct	  these	  early.	  Knowledge	  management	  team	  including	  five	  
functional	  managers	   should	   implement	  and	   supervise	   the	  process.	   The	   reason	   to	   select	   functional	  
managers	  as	  KM	  team	  was	  that	  they	  became	   informed	  step	  by	  step	  with	  the	  project	  progress	  and	  
Benefits	  of	  Prototyping	  
• Idenffy	  suitable	  staff	  for	  KM	  team	  
• Test	  the	  LL	  database	  	  
• Familiarise	  the	  employees	  with	  the	  process	  and	  clarify	  the	  value	  of	  this	  process	  for	  them	  
• Test,	  measure	  and	  improve	  the	  proposed	  process	  
• Prepare	  to	  start	  a	  complete	  and	  less	  risky	  LL	  process	  for	  whole	  organizafon	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achievements	   through	   meetings	   or	   emails	   so	   they	   have	   enough	   information	   at	   the	   moment	   to	  
manage	   the	   process.	   The	   KM	   team	   should	   consider	   tool,	   culture	   and	   process	   improvement	  
simultaneously	  as	  each	  step	  success	  is	  highly	  depend	  to	  other	  steps	  situation.	  	  
One	   of	   the	   current	   company’s	  web-­‐based	   databases	   is	   using	   during	   prototyping	   the	   process	   as	   it	  
makes	  remote	  collaboration	  more	  convenient	  and	  also	  provides	  easy	  search	  ability	  and	  high	  security.	  
The	  advantage	  of	  this	  process	   is	  that	  this	  process	  at	  this	  stage	  has	  no	  cost	  for	  the	  company	  as	  the	  
KM	  team	  formed	  with	  current	  staff	  and	  the	  LL	  database	   is	  already	  used	  by	  the	  company	  for	  other	  
purpose	  so	  it	  won’t	  impose	  huge	  operation/training	  cost	  to	  employer	  as	  well.	  
To	  consolidate	  the	  previous	  LL	  with	  consolidating	  tools	  as	  there	  is	  a	  large	  amount	  of	  data	  to	  transfer	  
and	  at	  the	  same	  time	  the	  database	  of	  origin	  is	  not	  compatible	  with	  targeted	  database,	  implementing	  
a	   combination	   of	   both	   ELT	   and	   ETL	   approaches	   such	   as	   ETL-­‐T	  may	   be	  more	   useful	   and	   effective.	  
However	  further	  research	  performed	  by	  someone	  with	  significant	  knowledge	  in	  current	  IT	  systems	  is	  
still	   essential.	   The	   manually	   retrieve	   previous	   LL	   from	   different	   documents	   resides	   in	   several	  
repositories	   is	   not	   recommended	  at	   this	   stage	  as	   it	   needs	   lots	  of	   time	  and	  money	   to	  execute	   this	  
process.	   However	   by	   focusing	   on	   implementing	   new	   LL	   Process	   the	   company	   can	  make	   the	  most	  
from	   its	   LL	   instead.	   AT	   the	  moment	   the	   knowledge	  management	   team	   is	  working	   to	   improve	   the	  
current	  LL	  process	  based	  on	  the	  guidelines	  and	  researches	  provided	  through	  this	  project.	  	  
12 RECOMMENDATION	  FOR	  FUTURE	  WORK	  	  
	  
The	  LL	  process	   should	  be	  modified	  based	  on	  business	   changes.	  The	  company	   should	   consider	   two	  
steps	  for	  its	  future	  works	  regarding	  to	  this	  process:	  
12.1 CONTINUOUS	  IMPROVEMENTS	  
Company	  should	  note	  that	  there	  is	  no	  end	  goal	  for	  LL	  process.	  The	  process	  should	  be	  updated	  and	  
improved	   over	   time.	   Plan-­‐Do-­‐Check-­‐Act	   model	   should	   consider	   continuously.	   It	   means	   finding	  
pitfalls,	  revising	  process,	  implementing	  new	  process,	  and	  modifying	  it	  according	  to	  the	  future	  needs.	  
12.2 PREVENT	  KNOWLEDGE	  LEAKAGE	  
Over	   time	   knowledge	   leakage	  may	   happen	   as	   work	   becoming	   repetitive.	   The	   company	   shouldn’t	  
underestimate	   knowledge	   leakage	   as	   it	   has	   significant	   effect	   on	   process	   effectiveness.	   As	   an	  
example,	  if	  over	  time	  the	  LL	  database	  administrators	  do	  not	  maintain	  the	  database	  as	  it	  is	  defined	  in	  
the	  LL	  procedure,	  the	  process	  will	  lose	  significant	  benefits	  as	  no	  one	  can	  find	  accurate	  information	  in	  
the	  required	  time	  in	  the	  database.	  The	  company	  can	  prevent	   it	  by	  testing	  the	  process	  and	  training	  
employees	  occasionally.	  	  	  
	  
12.3 SUMMARY	  OF	  RECOMMENDATIONS	  FOR	  FUTURE	  WORKS	  
Summary	  of	  future	  recommendations	  are	  mentioned	  in	  below	  chart.	  
Recommendations	   How	   Action	  
BY	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Continuous	  	  improvement	  
	  
• Measure	  and	  monitor	  the	  process	  continuously	  






• Test	  the	  process	  regularly	  
• Train	  the	  employees	  regularly	  
KM	  team	  
CHART14.SUMMARY	  OF	  RECOMMENDATIONS	  FOR	  FUTURE	  WORK	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14 APPENDIX	  A	  -­‐SURVEY	  QUESTIONNAIRE	  	  	  
SURVEY	  QUESTIONNAIRE	  –	  CONDUCTED	  WITH	  57	  EMPLOYEES	  WITHIN	  
DYNAMIC	  CONTROLS	  OFFICES	  
	  
In	  this	  survey	  
	  
*Input	  means	  all	  data,	  information	  and	  knowledge	  which	  are	  provided	  during	  the	  current	  project	  or	  
from	  past	  projects,	  which	  is	  considered	  and	  used	  during	  current/new	  projects	  within	  the	  company.	  
	  
*Data	  means	  the	  raw	  facts,	  figures.	  
	  
*Information	  means	  the	  processed	  data.	  
	  
*Knowledge	  means	  what	  is	  learnt	  from	  the	  analysis	  of	  data	  and	  information	  relations	  and	  
behaviours.	  Simply,	  all	  lessons	  learnt	  during	  and	  after	  the	  project.	  
	  
Please	  consider	  following	  issues:	  
	  
*Font	  to	  fill	  the	  tables:	  Calibri	  11.	  
	  
*Expend	  the	  tables	  if	  needed	  (add	  rows,	  columns).	  
	  
*It	  is	  so	  important	  to	  fill	  the	  survey	  with	  enough	  descriptions.	  
	  
*	  I	  would	  appreciate	  if	  you	  make	  an	  effort	  to	  complete	  the	  survey	  and	  send	  it	  back	  to	  me	  by	  -­‐-­‐-­‐-­‐.	  
	  
*Any	  questions	  please	  contact	  me.	  
	  
“Thank	  you	  all	  in	  advance”	   	  
Parvaneh	  Yavari	  





1. Which	  departments	  provide	  inputs*	  to	  your	  department?	  Please	  consider	  all	  interactions	  
you	  have	  with	  different	  departments	  and	  classify	  your	  answers	  into	  “before	  starting	  the	  
project’,	  ‘during	  the	  project’	  and	  ‘After	  project	  completion’	  
	  
Table1-­‐	  Receiving	  Inputs	  from	  
Before	  starting	  the	  project	   During	  the	  project	   After	  	  project	  completion	  
	   	   	  
	   	   	  
	  
	  
2. Describe	  how	  you	  receive	  the	  inputs	  from	  each	  department	  you’ve	  mentioned	  in	  question	  1.	  
	  
Table2-­‐	  Process	  and	  channels	  of	  receiving	  the	  inputs	  
input	  from	   Process(Please	  specify	  any	  form	  or	  
document	  you	  use	  during	  process)1	  
Which	  interactions	  at	  the	  moment	  is	  not	  
documented	  and	  you	  think	  it	  should	  be	  
documented	  for	  later	  use	  
Before	  Starting	  the	  Project	  
	   	   	  
During	  the	  Project	  
	   	   	  
After	  Project	  Completion	  
	   	   	  
	  
	  
3. Which	  departments	  do	  you	  provide	  inputs	  to?	  Please	  consider	  all	  interactions	  you	  have	  with	  
different	  departments	  and	  classify	  your	  answers	  into	  “before	  starting	  the	  project’,	  ‘during	  
the	  project’	  	  and	  ‘After	  project	  completion	  
	  
Table3-­‐	  Providing	  inputs	  to	  
Before	  starting	  the	  project	   During	  the	  project	   After	  project	  completion	  
	   	   	  
	   	   	  
	   	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  For	  example:	  Input	  from	  Field	  Agents	  come	  through	  RFCs	  and	  Input	  from	  Sales	  comes	  through	  emails.	  
	  
Name	   Position	   Department	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4. Describe	  how	  you	  provide	  inputs	  to	  the	  departments	  you’ve	  mentioned	  in	  question	  3.	  
	  
Table4-­‐	  Process	  and	  channels	  of	  providing	  the	  inputs	  
input	  to	   Process(	  Please	  specify	  any	  form	  or	  
document	  you	  use	  during	  this	  interaction	  
processes	  )	  
Which	  interactions	  at	  the	  moment	  is	  not	  
documented	  and	  you	  think	  it	  should	  be	  
documented	  for	  later	  use	  
Before	  Starting	  the	  Project	  
	   	   	  
During	  the	  Project	  
	   	   	  
After	  Project	  Completion	  
	   	   	  
Part	  2	  
	  
5. If	  you	  are	  looking	  for	  data,	  information	  and	  knowledge*	  about	  a	  particular	  product,	  which	  
repository	  do	  you	  currently	  use?	  (Lotus,	  JDE,	  W	  drive…)	  	  	  
	  
Table5-­‐	  The	  repository	  you	  are	  using	  at	  the	  moment	  
Data	  storage	   Pros	   Cons	  
	   	   	  
	   	   	  
	  
	  
6. Where	  do	  you	  store	  your	  data	  and	  information?	  (Lotus	  Notes,	  ‘W”	  drive,	  “P”	  drive,	  your	  log	  
books.	  If	  you	  use	  electronic	  means,	  how	  often	  do	  you	  update	  the	  information	  databases	  like	  
Lotus)	  
	  
Table	  6-­‐	  Data	  and	  knowledge	  storage	  process	  
Data	  storage	   Specify	  the	  %	  of	  data	  
according	  to	  each	  data	  
storage	  you	  use	  (The	  add	  
up	  should	  be	  100%)	  
Update	  frequency	  
	   	   	  
	   	   	  
	  
	  
7. What	  is	  your	  current	  process	  of	  using	  lessons	  learnt	  at	  the	  start,	  during	  and	  after	  a	  project	  to	  
prevent	  repeating	  the	  same	  mistakes?	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Table	  7.1	  Current	  lessons	  learnt	  process	  at	  the	  start	  of	  the	  project	  
Current	  lessons	  
learnt	  process	  at	  





















8. What	  is	  the	  best	  way	  of	  capturing,	  maintaining	  and	  dissemination	  knowledge*	  (lessons	  
learnt)	  for	  your	  department?	  
*Internal	  means	  within	  your	  department	  and	  team	  
*External	  means	  with	  other	  departments	  within	  the	  company	  








Table8.2-­‐	  knowledge	  capturing,	  storage	  and	  dissemination,	  External	  
External	  departments	  which	  you	  need	  to	  exchange	  knowledge	  with2	   Propose	  a	  process	  
	   	  
	   	  
	   	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Example:	  We	  need	  to	  exchange	  knowledge	  with	  System	  departments.	  The	  process	  could	  be	  have	  a	  regular	  15	  
minutes	  meeting	  with	  System	  each	  week	  and	  document	  what	  we	  found	  during	  that	  week.	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9. What	  problems	  and	  limitations	  do	  you	  have	  with	  the	  present	  systems	  regarding	  the	  
knowledge	  retention	  process?	  (E.g.	  when	  a	  key	  person	  leaves	  the	  company,	  database	  
limitations	  or	  difficulties,	  knowledge	  transferring	  process	  pitfalls,	  or	  if	  you	  think	  you	  need	  to	  
receive	  input	  from	  the	  departments	  which	  you	  don’t	  at	  the	  moment	  …)	  
	  
Table9-­‐	  Problem	  and	  limitation	  of	  current	  knowledge	  retention	  process	  





10. What	  ideas	  do	  you	  have	  to	  improve	  the	  knowledge	  retention	  process?	  Would	  this	  solution	  
work	  equally	  well	  for	  other	  departments	  you	  interact	  with?	  
	  
Table	  10-­‐	  Recommendations	  to	  improve	  knowledge	  retention	  system	  
Ideas	  to	  improve	  the	  Knowledge	  retention	  
process	  
Beneficiaries	  
	   	  
	   	  
	  
	   Comments:	   	  
Parvaneh	  Yavari	  
MEM	  Report	  V0.3	   Page	  VI	  
	  
14.1 ADDITIONAL	  DESCRIPTIONS	  
To	  make	  the	  surveys	  analysis	  easier	  the	  LL	  process	  has	  been	  considered	  in	  three	  stages;	  “before	  
starting	  the	  project,	  during	  the	  project	  and	  after	  project	  completion”.	  See	  Chart	  15.	  
	  
In	  an	  effective	  LL	  process:	  
• LL	  process	  before	  starting	  the	  project	  means	  that	  previous	  LL	  have	  been	  taken	  into	  account	  as	  
an	  input	  for	  design	  and	  development	  of	  new	  product.	  
• LL	  process	  during	  the	  project	  means	  LL	  captured	  and	  documented	  and	  maintained	  immediately	  
after	   they	  are	  discovered	  during	   the	  project	   to	  prevent	   the	  knowledge	   fading	  over	   time.	  Note	  
that	   LL	   captured	   during	   this	   period	   of	   time	   may	   offer	   little	   benefit	   for	   this	   project	   but	   can	  
provide	  significant	  performance	  boosts	  for	  future	  projects	  if	  executed	  properly.	  
• LL	  process	  after	  project	   completion	  means	   firstly	   all	   project	   LL	   including	   successes,	   issues	  and	  
solutions	  are	  captured	  and	  followed	  by	  documentation	  and	  dissemination	  procedures.	  Secondly,	  
the	   feedback	   from	   market	   and	   customers	   after	   the	   product	   launch	   are	   collected	   for	  
consideration	  in	  future	  projects.	  
14.2 CONCLUSION	  	  
To	  prepare	  a	  survey	  the	  purpose	  of	  the	  survey	  should	  be	  identified	  in	  the	  first	  stage.	  In	  this	  project	  a	  
survey	  guide	  was	  provided	  to	  make	  the	  purpose	  of	  the	  survey	  and	  questions	  clear	  for	  respondents.	  
This	   survey	   was	   a	   way	   of	   collecting	   information	   to	   represent	   the	   views	   of	   the	   whole	   company	  
regarding	  the	  company’s	  knowledge	  management	  process.	  A	  well-­‐executed	  survey	  can	  provide	  your	  
initiative	  with	  a	  wealth	  of	  information	  about	  your	  constituents	  and	  their	  needs.	  The	  steps	  to	  design	  
the	  survey	  templates	  and	  questions	  have	  been	  described	  in	  section	  5.2.	  To	  design	  the	  survey	  NASA	  
LL	  survey	  design	  methodology	   (6),	  and	   literatures	  such	  as	  SurveyMonkey	   literature	   (14)	  have	  been	  
investigated.	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LL	  Process	  Before	  
Stating	  The	  Project	  
(Formal/Informal/No	  
process)	  










1	   	   	   	  
Systems	  
Engineering	  
5	   	   	   	  
	   	   	  
	   	   	  
	   	   	  
	   	   	  
Engineering	  
Quality	  
4	   	   	   	  
	   	   	  
	   	   	  
	   	   	  
Hardware	   3	   	   	   	  
	   	   	  
	   	   	  
Marketing	   2	   	   	   	  
	   	   	  
Mechanical	   3	   	   	   	  
	   	   	  
	   	   	  
New	  
Technology	  
2	   	   	   	  
	   	   	  
Operations	   1	   	   	   	  
Project	  
Management	  
2	   	   	   	  
	   	   	  
Software	   4	   	   	   	  
	   	   	  
	   	   	  
	   	   	  
Test	  
Engineering	  
1	   	   	   	  
Sales	  (DNA)	   1	   	   	   	  
Sales	  (Asia)	   1	   	   	   	  
Sales	  (DEL)	   2	   	   	   	  
	   	   	  
CHART15.	  ANALYSIS	  THE	  CURRENT	  LESSOSN	  LEARNED	  PROCESS	  IN	  EACH	  
DEPARTMNET	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15 APPENDIX	  B-­‐	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  LEARNED	  FORMS	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15.1 LESSONS	  LEARNED	  TEMPLATE-­‐DURING	  THE	  PROJECT	  
(Calendar	  year-­‐	  Operation	  office	  Identifier-­‐	  Project	  identifier-­‐	  Area	  office-­‐Sequential	  number)	  
Project	  
Name	  
Enter	  the	  Project	  Name	   Date	   Enter	  the	  Date	  
(dd/mm/yy)	  Lessons	  




Enter	  the	  Person	  Name	   Department	   Choose	  an	  item.	  
LL	  Priority	   Choose	  an	  item.	   Lessons	  Learned	  
Category	  	  
Choose	  an	  item.	   	  
Project	  
Lifecycle	  












What	  Worked	  Well	  
Recommendation	  










Click	  here	  to	  
enter	  text.	  
Click	  here	  to	  
enter	  text.	  
Click	  here	  to	  
enter	  text.	  




Click	  here	  to	  
enter	  text.	  
Click	  here	  to	  
enter	  text.	  
Click	  here	  to	  
enter	  text.	  
Click	  here	  to	  
enter	  text.	  
LL	  Should	  be	  disseminated	  within	  	  
Departments	   	   	   	  
projects	   	   	   	  




Reviewed	  and	  agreed	  by	  
Name	  	   Title	  	   Signature	  	   Date	  
	   SME	   	   	  
	   Knowledge	  
manager	  
	   	  
	   LL	  Database	  
Administrator	  
	   	  
Contacts	  for	  additional	  information	  
Name	   Title	   Contact	  Number	   Email	  
	   	   	   	  
	   	   	   	  
LL	  key	  Words:	  	  
TEMPLATE1.	  LL	  TEMPLATE-­‐	  DURING	  THE	  PROJECT	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15.2 ADDITIONAL	  DESCRIPTIONS	  




RED	   A	  lesson	  from	  an	  actual	  event	  with	  adverse	  consequences	  include:	  
• threatened	  public	  safety	  
• fatality	  
• significant	  loss	  or	  damage	  of	  major	  equipment,	  property	  or	  facility	  
Yellow	   A	  lesson	  from	  a	  potential	  event	  or	  conditions	  which	  may	  result:	  
• injury	  
• significant	  loss	  of	  work	  time	  or	  productivity	  
• lost	  or	  damage	  to	  property	  or	  facilities	  	  	  
Blue	   A	  fact	  or	  discovery	  of	  benefit	  to	  others	  include:	  
• the	  Information	  to	  protect	  public	  safety,	  worker	  health,	  environment	  
• A	  fact	  which	  may	  improve	  compliance	  performance,	  management	  performance,	  
value,	  efficiency,	  cost	  
Green	   A	  practice	  promoting	  or	  resulting	  in	  a	  positive	  outcomes	  include:	  
• A	  success	  story	  include	  actions	  which	  improves	  public	  safety,	  safe	  work	  practice,	  




Knowledge	  area	  sub-­‐categories:	  	  
	  Considering	  all	  aspects	  of	  Dynamic	  Controls	  activities	  each	  Lesson	  may	  have	  effects	  on	  the	  following	  
areas	  of	  the	  project	  /company:	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15.3 LESSONS	  LERANED	  TEMPLATE-­‐AFTER	  PROJECT	  COMPLETION	  
	  (Calendar	  year-­‐	  Project	  identifier-­‐	  Area	  office)	  
Project	  
Name	  
Enter	  the	  Project	  Name	   Date	   Enter	  the	  Date	  
(mm/dd/yy)	  Lessons	  
Learned	  are	  recorded	  
List	  of	  Project’s	  Biggest	  Success	  
Description	   Factors	  that	  promoted	  this	  success	  (Finger	  pointing	  allowed)	  
	   	  
	   	  
	   	  
	   	  
	   	  
List	  of	  Project’s	  Biggest	  failures	  	  
Description	   Net	  effect	  on	  project	  (Finger	  pointing	  not	  allowed)	  
	   	  
	   	  
	   	  
	   	  
List	  of	  Areas	  of	  Potential	  Improvement	  
Description	   Possible	  Actions	  (Finger	  pointing	  now	  allowed)	  
	   	  
	   	  
	   	  
	   	  
	   	  
	   	  
	  




Post	  Project	  Reviewed	  and	  Agreed	  by	  	  
Name	   Title	   Signature	   Date	  
	   SME	   	   	  
	   Knowledge	  Manager	   	   	  
	   LL	  Database	  
Administrator	  
	   	  
Key	  words:	  
TEMPLATE2.	  LL	  TEMPLATE-­‐	  DURING	  THE	  PROJECT	  
15.4 ADDITIONAL	  DESCRIPTIONS:	  
This	  form	  is	  recommended	  to	  summaries	  the	  biggest	  failures	  and	  successes	  in	  a	  project.	  The	  previous	  
form	  discussed	  each	  lessons	  individually.	  So	  to	  provide	  a	  short	  document	  of	  the	  significant	  Lessons	  
Learned	  of	  each	  project	  the	  second	  form	  is	  provided.	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15.5 CONCLUSION	  
Two	  forms	  were	  designed	  to	  capture	  knowledge	  through	  each	  project.	  The	  purpose	  of	  designing	  the	  
first	   form	   (LL	   -­‐during	   the	   project)	   was	   to	   capture	   knowledge	   during	   the	   project	   to	   identify	   and	  
analyse	  all	  detailed	  information	  for	  future	  use.	  This	  form	  will	  consider	  each	  LL	  individually.	  
	  The	  purpose	  of	  designing	   the	  second	   form	  (LL	   -­‐after	  project	  completion)	  was	   to	  analyse	   the	  most	  
significant	  failures	  and	  success	  of	  each	  project.	  These	  forms	  have	  been	  designed	  as	  web-­‐based	  forms	  
in	   LL	   database	   to	   make	   the	   accessibility	   and	   usage	   more	   convenient.	   To	   design	   these	   forms	   the	  
literatures	   of	   “Office	   of	   Systems	   Integration	   Best	   Practices	   (19)”	  was	   considered.	   Also	   both	   forms	  
were	  approved	  during	  brainstorming	  session	  with	  Dynamic	  Controls	  senior	  managers.	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16 APPENDIX	  C	  -­‐	  LESSONS	  LEARNED	  POSSIBLE	  DATABASES	  TYPES	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16.1 TYPE	  OF	  DATABASE	  
• Ms	  Share-­‐point	  
• Wiki-­‐Type	  
• Oracle	  
• Ms	  Access	  
• Web-­‐based	  database	  
Uses	  of	  these	  databases	  are	  almost	  free	  unless	  user	  need	  to	  customise	  them	  based	  on	  required	  use.	  
16.2 DATA	  MODELS	  









• Physical	  shortage	  consumption	  







• Elastic	  scaling	  
• Big	  data	  storage	  
• require	  less	  
management(automatic	  repair,	  
data	  distribution,	  simpler	  data	  
model)	  
• Cheaper	  servers	  needed	  




• NoSQL	  databases	  offer	  few	  
facilities	  for	  ad-­‐hoc	  query	  and	  
analysis	  
• NoSQL	  today	  requires	  a	  lot	  of	  
skill	  to	  install	  and	  a	  lot	  of	  
effort	  to	  maintain	  
• Expertise	  
	  
CHART17.	  DATA	  MODELS	  ADVANTAGES	  AND	  DISADVANTAGES	  
16.3 CONCLUSION	  
NoSQL	  databases	  are	  becoming	  an	  increasingly	  important	  part	  of	  the	  database	  landscape,	  and	  when	  
used	  appropriately,	  can	  offer	  real	  benefits	   (20).	  However,	  enterprises	  should	  proceed	  with	  caution	  
with	  full	  awareness	  of	  the	  legitimate	  limitations	  and	  issues	  that	  are	  associated	  with	  these	  databases.	  
To	  decide	  which	  database	  is	  suitable	  to	  use	  for	  Dynamic	  Controls	  knowledge	  management	  system,	  in	  
addition	   to	   benchmarking	   (21)	   which	   has	   been	   described	   already	   (section	   3)	   I	   arranged	   three	  
meetings	  detailed	  as	  follows:	  
• Brainstorming	  session	  with	  four	  functional	  managers	  of	  Dynamic	  Controls	  
• Meeting	  with	  Information	  Leadership	  Company	  	  
• Meeting	  with	  IT	  department	  of	  Dynamic	  Controls	  
At	  the	  end	  based	  on	  benchmarking	  (16)	  and	  these	  meetings	  result,	  the	  decision	  was	  made	  to	  use	  
one	  of	  the	  existing	  web-­‐based	  databases	  as	  it:	  
• Provides	  good	  remote	  collaboration,	  with	  easy	  accessibility	  and	  search	  ability	  
• Offers	  good	  revision	  and	  security	  control	  
• Doesn’t	  impose	  training	  cost	  to	  the	  company	  as	  employees	  are	  using	  this	  database	  currently	  
• Doesn’t	  have	  any	  operation/use	  cost	  for	  the	  company	  at	  the	  moment	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At	  the	  moment	  to	  prototype	  the	  new	  LL	  process	  this	  database	  is	  under	  test.	  Both	  described	  forms	  in	  
Appendix	   B	   have	   been	   included	   into	   the	   database	   and	   a	   guide	   is	   provided	   to	   assist	   employees	   in	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17 APPENDIX	  D	  –	  LESSONS	  LEARNED	  CONSOLIDATIONS	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The	  ETL	  and	  ELT	  were	  considered	   for	  LL	  consolidation	  within	  Dynamic	  Controls,	   see	  section	  7.	  The	  
full	   description	   of	   implementation	   steps,	   designs,	   life	   cycles,	   tools	   and	   vendors	   are	   described	   as	  
below.	  To	  identify	  the	  best	  solutions	  for	  data	  consolidation	  several	  literatures	  such	  ETL	  vs	  ELT	  debate	  
(10),	  ETL	  vs	  ELT	  (9)	  and	  Data	  Consolidation	  Techniques	  (4)	  have	  been	  studied.	  
17.1 ETL	  IMPLEMENTATION	  STEPS	  
ETL	  is	  the	  traditional	  and	  widely	  accepted	  approach.	  Steps	  in	  an	  ETL	  process	  would	  be	  as	  follows:	  
• Extract	  data	  from	  various	  sources	  with	  data	  extracting	  tools.	  
• Extracted	   data	   will	   be	   transformed	   using	   a	   series	   of	   transformation	   routines.	   The	   data	  
transformation	   method	   is	   highly	   determined	   by	   the	   required	   format	   of	   the	   output.	   Data	  
quality	  and	  integrity	  checking	  are	  part	  of	  the	  transformation	  process	  and	  corrective	  actions	  
are	  built	  into	  the	  process.	  
• Loading	  information	  into	  the	  targeted	  database	  to	  provide	  access	  for	  employees.	  	  
17.2 ETL	  DESIGN	  
In	  this	  approach	  design	  is	  often	  formed	  from	  the	  end	  backwards:	  
• Design	  required	  output	  
• Define	  the	  transformation	  processes	  
• Extract	  the	  data	  required	  for	  the	  output	  	  
In	  addition	  to	  tools	  provided	  by	  the	  database	  manufacturer,	  there	  are	  lots	  of	  other	  tools	  available	  on	  
the	  market	  that	  implement	  ETL.	  
	  
FIGURE17.	  ETL	  DIAGRAM	  (9)	  
17.3 ETL	  REAL	  LIFE	  CYCLE	  
The	  typical	  real	  life	  execution	  of	  the	  ETL	  process	  includes	  the	  following	  steps	  (22):	  
• Cycle	  initiation	  
• Build	  reference	  data	  
• Extract(from	  sources)	  
• Validate	  	  
• Transform(Clean,	  apply	  business	  rules,	  check	  for	  data	  integrity,	  create	  aggregate	  or	  
disaggregate)	  
• Stage	  (load	  into	  staging	  tables	  if	  used)	  
• Audit	  reports	  (compliance	  with	  business	  rules,	  diagnose/repair)	  
Parvaneh	  Yavari	  
MEM	  Report	  V0.3	   Page	  XVIII	  
	  
• Publish	  (to	  target	  tables)	  
• Archive	  
• Clean	  up	  
17.4 ETL	  TOOLS/VENDORS	  
The	  ETL	  processes	  can	  be	  developed	  with	  any	  programming	  language	  but	  due	  to	  the	  high	  complexity	  
of	  building	   this	  process	   from	  scratch,	  using	  existing	  ETL	   tools	   is	   recommended.	   Some	  examples	  of	  
existing	  ETL	  tools	  in	  the	  market	  are	  include	  (22):	  
• Anatella	  (For	  big	  data	  and	  statistical	  modeling)	  
• Infromatica	  
• Oracle	  Data	  Integrator	  
• Pervasive	  Software	  
• Safe	  Software	  
• SAP	  BusinessObjects	  Data	  Integrator	  
• SAS	  data	  Integration	  Server	  
• SnapLogic	  
• SQL	  Server	  Integration	  Services	  
• Syncsort	  DMExpress	  (Hig	  performance	  ETL)	  
Freeware	  
• Benetl	  
Open	  Source	  /	  Dual-­‐licensed	  
• Pentaho	  
• Scriptella	  
• Talend	  Open	  Studio	  
In	  order	  to	  select	  the	  best	  tool	  from	  those	  mentioned	  the	  company	  should:	  
• Gather	  the	  requirements	  (like	  metadata	  tie-­‐in,	  color	  conditional	  values	  on	  screen,	  training,	  
price,	  ease	  of	  use,	  support,	  etc.)	  
• Assign	  a	  weight	  for	  each	  feature	  listed	  in	  a	  requirement	  list	  	  
• Ask	  	  selected	  vendors	  to	  provide	  the	  company	  a	  comparison	  between	  what	  they	  offer	  with	  
other	  tools	  
• Analyse	  the	  requirements	  and	  weighted	  features	  	  with	  vendor	  comparison	  	  
• Select	  the	  tool	  
17.5 ELT	  IMPLEMENTATION	  STEPS	  
The	  approach	  for	  this	  method	  is	  completely	  different	  compared	  to	  ETL,	  the	  traditional	  approach.	  The	  
steps	  in	  the	  ELT	  process	  would	  be	  as	  follows	  (9):	  
• Extract	  data	  from	  various	  sources	  into	  a	  “staging	  database”	  with	  data	  extracting	  tools.	  
• For	  extracted	  data,	  integrity	  can	  be	  checked	  in	  the	  staging	  area	  and	  any	  necessary	  corrective	  
action	  can	  be	  made	  accordingly.	  
• Data	  will	  then	  be	  transferred	  into	  the	  database	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• Based	  on	  end	  user	  demands	  transformation	  will	  be	  performed	  to	  re-­‐shape	  the	  data	  into	  its	  
target	  output	  format.	  
17.6 ELT	  DESIGN	  
In	  ELT,	  the	  extract	  and	  load	  process	  can	  be	  isolated	  form	  the	  transformation	  process,	  which	  removes	  
dependency	  between	  these	  stages.	  Also	  here	  the	  extract	  and	  load	  process	  can	  include	  the	  elements	  
that	   may	   be	   needed	   in	   the	   future,	   resulted	   in	   reducing	   the	   need	   to	   re-­‐design	   the	   development	  
process	   later.	   	   Also	   this	   separation	   makes	   the	   work	   break	   down	   structure	   more	   reliable	   so	  
implementing	   better	   project	   management	   would	   be	   achieved.	   Additionally	   checking	   the	   data	  
integrity	  before	  transformation	  in	  the	  staging	  area	  helps	  to	  ensure	  that	  only	  correct	  and	  useful	  data	  
is	  transformed.	   	  
	  
FIGURE18.	  ELT	  DIAGRAM	  (9)	  
17.7 ELT	  REAL	  LIFE	  CYCLE	  
• Cycle	  initiation	  
• Build	  reference	  data	  
• Extract(from	  sources)	  
• Stage(load	  into	  staging	  tables	  if	  used)	  
• Audit	  reports	  (compliance	  with	  business	  rules,	  diagnose/repair)	  
• Archive	  
• Validate	  
• Transform(Clean,	  apply	  business	  rules,	  check	  for	  data	  integrity,	  create	  aggregate	  or	  
disaggregate)	  
• Publish	  (to	  target	  tables)	  
17.8 ELT	  TOOLS/VENDORS	  
The	  ELT	  tools/vendors	  are	  described	  below	  (23):	  
• Netezza	  
• Teradata	  
• Oracle/Sun	  Exadata	  
• Informatica	  Power Center 8 Pushdown Optimization	  
• IBM	  InfoSphere	  /	  DataStage	  
17.9 CHECKLIST	  
What	  should	  we	  do	  before	  starting	  the	  consolidation?	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Checklist	  Items	   What	  Is	  This?	   Why	  Do	  We	  Need	  It?	  
Clear	  Motivation	   IT	  Consolidation	  is	  being	  
undertaken	  to?	  
• Reduce	  cost/time	  
• Increase	  performance	  
	  
Company	   should	  publicise	   the	   importance	  of	  
IT	   consolidation	   for	   employees.	   All	   should	  
know	  why	  this	  effort	  is	  being	  undertaken.	  
Clear	  Scope	   What	  will	  be	  consolidated?	  
• Data	  centers	  
• Servers	  
• Networks	  
• Document	  management	  
systems	  
Involved	  parties	  need	   to	  know	  how	  they	  will	  
be	  affected	  by	  consolidation.	  Scope	  can	  affect	  
personnel	  and	  budgets	  for	  each	  activity.	  	  
Leadership	  
Engagement	  
Willingness	   of	   leadership	   to	  
support	   the	   program	   and	   deal	  
with	  major	  problems.	  
It	   is	   a	   change	   in	   all	   engineering	   functions	  
within	   the	   organization	   so	   it	   requires	   sinior	  
managers	  to	  know	  what	  is	  going	  on	  and	  when	  
things	   must	   happen,	   in	   order	   to	   make	  




Like	  any	  other	  projects	  it	  needs	  
management	  competence.	  
It	   is	   necessary	   to	   have	   a	   powerful	   project	  
management	  competency	  to	  succeed.	  	  
Chart18.	  CONSOLIDATION	  CHECKLIST	  
17.10 CONCLUSION	  
Data	  consolidation	  is	  not	  an	  easy	  task.	  The	  more	  systems	  and	  databases	  existed	  in	  the	  company	  the	  
more	  work	  in	  data	  consolidation	  required.	  	  Both	  mentioned	  approaches	  demonstrate	  methodologies	  
that	   Dynamic	   Controls	   can	   use	   to	   transfer	   data	   (Lessons	   or	   any	   other	   data)	   from	   different	  
repositories	   into	   single	   repository.	   Due	   to	   complexity	   and	   risks	   associated	   with	   this	   process,	   the	  
company	   should	   consult	   suitable	   IT	   service	   providers	   and	   perform	   a	   comprehensive	   cost-­‐benefit	  
analysis	   to	  decide	  whether	   this	  process	  adds	  value	   to	   the	  organisation	  or	  not.	  However	  as	  per	  my	  
understanding	  of	  Dynamic	  Controls	   IT	   structure	   I	   can	   suggest	   the	  ETL-­‐T	  hybrid	  model	  may	   suit	   for	  
this	  process.	  The	  reason	  to	  suggest	  the	  hybrid	  model	  is	  that	  the	  structure	  of	  data	  stored	  in	  Dynamic	  
Controls	  databases	   is	  not	   fully	   compatible	  with	  ETL	  or	  ELT	  as	   there	   is	   lots	  of	  different	   information	  
which	  required	  to	  be	  consolidated	  (ELT	  is	  suitable	  for	  this	  purpose)	  but	  the	  targeted	  database	  which	  
is	   a	   web-­‐based	   database	   is	   not	   compatible	   with	   the	   current	   database	   which	   is	   non-­‐relational	  
database	  (ETL	  is	  suitable	  for	  this	  case).	  So	  as	  most	  ELT	  providers	  already	  deliver	  the	  ETL	  and	  there	  is	  
no	   need	   to	   switch	   between	   vendors	   or	   change	   the	   strategy	   so	   I	   believe	   the	   ETL-­‐T	  model	  will	   suit	  
Dynamic	  Controls	  data	  consolidation	  process.	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To	   clarify	   what	   the	   company	   should	   takes	   into	   account	   to	   employ	   IT	   solutions,	   either	   for	   data	  
consolidation	   or	   as	   a	   new	   service	   I	   provided	   a	   strategic	   IT	   guide	   for	   Dynamic	   Controls	   based	   on	  
literatures	   (24)	   and	   MEM	   strategic	   IT	   course	   delivered	   by	   Ben	   Reid.	   The	   strategic	   IT	   guide	   I’ve	  
provided	  for	  Dynamic	  Controls	  is	  as	  below:	  
18.1 PRINCIPLES	  
All	  IT	  solutions	  must	  align	  with	  the	  business	  strategy	  and	  assist	  the	  business	  to	  achieve	  its	  goals.	  	  As	  
an	   example	   for	   Dynamic	   Controls	   spending	   money	   on	   IT	   solutions	   to	   transfer	   data	   into	   a	   single	  
repository	  will	  count	  as	  a	  good	  investment	  when	  this	  contributes	  to:	  
• Reduced	  operation	  costs	  
• Reduced	  time	  to	  market	  
• Enhanced	  productivity	  
• Improved	  workflow	  and	  communication	  
• Improved	  risk	  control	  mechanisms	  
• Helps	  facilitate	  growth	  
• Assists	  to	  offer	  better	  products	  and	  services	  for	  customers	  	  
All	  cited	  items	  should	  be	  analysed,	  measured	  and	  the	  success	  monitored	  to	  assure	  the	  company	  
selected	  the	  correct	  IT	  systems	  (e.g.	  	  Database).	  
18.2 SPECIFICATIONS	  
To	   achieve	   the	  mentioned	   goals,	   the	   IT	   systems	   should	  meet	   the	   needs	   of	   the	   organizations	   key	  
criteria.	   For	   example	   to	   transfer	   and	  maintain	   data	   for	  Dynamic	   Controls,	   the	   IT	   systems	  must	   be	  
chosen	  in	  order	  to	  meet	  the	  specifications	  of	  three	  different	  groups:	  
• Business	  perspective	  
o Be	  derived	  from	  business	  requirements	  
o Respond	  and	  align	  to	  organizational	  changes	  
• IT	  perspective	  
o Improve	  service	  level	  (e.g.	  Increase	  system	  uptime,	  maintenance,	  etc.)	  
• Finance	  Perspective	  
o Lower	  operational	  cost	  structure	  
o Leverage	  IT	  staff	  better	  
o Sharing	  of	  existing	  environment/infrastructure	  
18.3 WHO?	  
To	  execute	  any	  major	   IT	  system	  a	  group	  of	  specialists	   is	   required.	  For	   instance	  the	  transitioning	  of	  
the	  data	  with	  this	  scale	  and	  importance	  is	  a	  risky	  job,	  so	  it	  needs	  an	  IT	  migration	  team	  to	  do	  it.	  	  The	  
responsibilities	  of	  this	  team	  can	  be	  described	  as	  below:	  
• Identify	  and	  evaluate	  existing	  IT	  systems	  within	  the	  company:	  To	  consolidate	  data	  there	  is	  a	  
need	   to	   identify	   existing	   IT	   infrastructure.	   I	   provided	   the	   required	   information	   in	   order	   to	  
explain	   all	   existing	   sources	   of	   information	   and	   their	   capabilities	   and	   limitations.	   That	  
information	  can	  be	  used	  as	  complimentary	  information	  for	  the	  IT	  migration	  team.	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• Define	   incompatibilities,	   pitfalls,	   difficulties	   and	   risks:	   Include	   identifying	   different	   data	  
formats	  that	  are	  used,	  cost,	  time	  and	  labor	  to	  do	  this	  project.	  
• Planning	  new	  IT	  system	  scopes	  based	  on	  requirements:	  Based	  on	  new	  system	  requirements	  
IT	  migration	  team	  should	  plan	  new	  IT	  systems	  and	  get	  approval	  from	  managers.	  	  	  
• Designing	  new	  IT	  systems	  based	  on	  requirements:	  based	  on	  planning,	  the	  IT	  migration	  team	  
should	   design	   a	   prototype	   of	   new	   IT	   systems	   and	   follow	   the	   plan-­‐do-­‐check-­‐act	  model	   up	  
until	  the	  desired	  outcome	  is	  achieved.	  
The	   IT	  migration	  team	  should	  provide	  all	  necessary	   training	  manuals	   for	  employees	   to	   teach	  them	  
how	  to	  use	  new	  repository.	  They	  also	  should	  provide	  all	  necessary	  information	  for	  managers	  for	  all	  
five	  stages	  listed	  above.	  The	  IT	  migration	  team	  should	  reach	  to	  common	  agreement	  with	  managers	  
to	   prioritize	   all	   data	   that	   should	   be	   transferred.	   During	   transition	   all	   vital	   activities	   should	   be	  
continuously	  provided	  for	  the	  engineering	  teams	  till	  100%	  transfer	   is	  achieved	  and	  (based	  on	  plan-­‐
do-­‐check-­‐act	   model)	   the	   new	   IT	   system	   is	   determined	   as	   a	   complete	   and	   convenient	   source	   of	  
Information.	   Once	   this	   is	   achieved	   the	   company	   can	   completely	   switch	   to	   the	   new	   system	   and	  
deactivate	   the	  old	  one.	  Avoid	  destroying	   the	  previous	   system	   to	  ensure	   that	   there	   is	  no	  data	   loss	  
during	  transition.	  	  
According	   to	   mentioned	   responsibilities	   Team	   members	   should	   fulfill	   necessary	   skills	   such	   IT,	  
finance,	  hardware,	  software,	  system	  engineering	  and	  project	  management	  abilities.	  
18.4 DYNAMIC	  CONTROLS	  IT	  STATEMENTS	  
The	  current	  and	  future	  IT	  statements	  should	  identify	  where	  the	  company	  stands	  at	  the	  moment	  and	  
where	   it	  would	   like	   to	   stand	   after	   implementing	   any	   IT	   solutions.	   The	   IT	   statement	   regarding	   the	  
implementation	  of	  the	  data	  consolidation	  process	  could	  be	  as	  follows:	  
18.5 DYNAMIC	  CONTROLS	  CURRENT	  IT	  STATEMENT	  
• Different	  systems	  
• Different	  risk	  management	  
• IT	  capacity	  segregated	  
• Multiplicity	  of	  processes	  
18.6 DYNAMIC	  CONTROLS	  FUTURE	  IT	  STATEMENT	  
• System	  unification	  
• Unified	  risk	  management	  
• Integrated	  IT	  capacity	  
• Unified	  processes	  
18.7 CONCLUSION	  
IT	  plays	  important	  role	  in	  company’s	  productivity.	  	  To	  employ	  any	  IT	  solutions	  the	  company	  should	  
perform	  a	  cost-­‐benefit	  analysis	  to	  see	  if	  this	  solution	  adds	  value	  to	  the	  whole	  organization	  or	  not.	  It	  
means	  IT	  solutions	  must	  align	  with	  the	  business	  strategy	  and	  assist	  the	  business	  to	  achieve	  its	  goals.	  	  
To	  execute	  any	  major	  IT	  system	  a	  group	  of	  specialists	  is	  required	  to	  Identify	  and	  evaluate	  existing	  IT	  
systems	  and	  Design	  new	  IT	  systems	  based	  on	  requirements.	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develop,	  lead	  and	  execute	  
segment	  specific	  product	  
strategies	  in	  alignment	  with	  
company’s	  strategic	  develop	  
and	  lead	  customer	  insight	  
programs	  leadership	  of	  
pricing	  strategies	  











Supervise	  the	  tactical	  
development	  and	  
performance	  of	  the	  
company’s	  operations	  to	  
ensure	  the	  product	  is	  
manufactured	  to	  meet	  the	  
agreed	  quality,	  delivery,	  
profit	  and	  cost	  expectations	  
	  






lead	  and	  manage	  Dynamic	  
Controls	  project	  resources	  
deliver	  projects	  to	  
stakeholder	  expectations	  
coach,	  lead	  and	  develop	  
project	  teams	  within	  the	  
organisation	  
accountable	  for	  a	  range	  of	  
Dynamic	  Controls	  products,	  
and	  support	  and	  resolution	  
of	  concerns	  and	  complaints	  

















have	  contact	  with	  internal	  
and	  external	  customers	  
promote/sell/secure	  orders	  
from	  existing	  and	  potential	  
customers	  by	  effectively	  
designing	  and	  executing	  a	  
call	  pattern	  
	  








Support	  Dynamic	  by	  carrying	  
out	  diagnosis	  and	  repair	  to	  
field	  returned	  products	  in	  a	  
timely	  and	  professional	  
manner.	  provide	  feedback	  
and	  make	  recommendations	  
on	  the	  reliability	  and	  
suitability	  of	  components,	  
equipment	  and	  processes	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contribute	  to	  the	  design,	  
development	  and	  support	  of	  
Dynamic	  Controls	  test	  
solutions	  by	  providing	  
software	  and	  hardware	  
engineering	  services,	  
develop	  system	  concepts	  
and	  solutions	  
technical	  leadership	  and	  
accountability	  for	  the	  
technical	  solutions	  produced	  
	  







ensure	  all	  products	  meet	  the	  
required	  quality	  standards	  
be	  accountable	  for	  the	  
technical	  support	  and	  on-­‐
going	  design	  development	  
support	  of	  new	  products	  
cross-­‐functional	  technical	  
guidance	  and	  assistance	  to	  
internal	  and	  external	  
customers	  











be	  accountable	  for	  system	  
design,	  development	  and	  
verification/validation	  of	  
Dynamic	  Controls	  products	  
providing	  systems	  
development	  guidance	  and	  
assistance	  to	  internal	  and	  
external	  customers	  
	  
















be	  accountable	  for	  the	  
mechanical	  design	  
development	  and	  design	  
validation	  of	  Dynamic	  
products	  and	  ensure	  the	  
desired	  levels	  of	  mechanical	  
integrity	  of	  products	  
manufactured	  are	  achieved	  
providing	  mechanical	  
engineering	  guidance	  and	  
assistance	  to	  internal	  and	  
external	  customers	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be	  accountable	  for	  the	  
software	  design	  and	  
development	  of	  Dynamic	  
products	  
providing	  software	  
development	  guidance	  and	  
assistance	  to	  internal	  and	  
external	  customers	  
	   	   	   New	  Technology	  
Group,	  Marketing,	  
















be	  accountable	  for	  the	  
design,	  development	  and	  
verification	  of	  hardware	  
within	  Dynamic	  Controls	  
products	  
providing	  hardware	  
development	  guidance	  and	  
assistance	  to	  internal	  and	  
external	  customers	  
















CHART19.	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  DEPARTMENTS	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20.2 LESSONS	  LEARNED	  PRESENTATIONS	  
I	   had	   the	   opportunity	   to	   create	   and	   present	   Lessons	   Learned	   presentations	   for	   both	   MEM	   and	  
Dynamic	  Controls.	  Both	  presentations	  were	  good	  exercises	  to	  learn	  how	  to	  be	  prepared	  for	  a	  clear	  
and	  concise	  presentation.	  What	  I	  learned	  included:	  
	   Obtained	  Presentation	  Skills	  
Specifications	  of	  clear	  presentation	  	  
Importance	  of	  engaging	  with	  	  audience	  (eye	  contact,	  explain	  materials	  in	  their	  language)	  
Estimating	  possible	  questions	  and	  being	  prepared	  to	  answer	  
How	  to	  manage	  the	  presentation	  time	  
CHART20.OBTAINED	  PRESENTATION	  SKILSS	  TTHROUGH	  MEM	  AND	  DYNAMIC	  CONTROLS	  PRESENTATIONS	  
After	   representing	   in	   Dynamic	   Controls	   symposium	   I	   received	   lots	   of	   feedback	   from	   other	  
employees.	  Advice	  included:	  
• Ideas	  to	  improve	  the	  process	  within	  the	  company	  
• Email	  address	  of	  people	  outside	  the	  company	  worth	  contacting	  
• Suggestions	  of	  other	  knowledge	  management	  tools	  and	  solutions	  to	  research	  	  
20.3 MEETINGS	  
I	   used	   to	   attend	   in	   both	   Systems	   Engineering	   team	   meetings	   and	   monthly	   Engineering	   teams	  
meeting.	   In	   systems	  engineering	   team	  meeting	  each	   team	  member	  briefly	   outlined	  what	   they	  did	  
during	  last	  week	  and	  what	  they	  will	  do	  during	  coming	  weeks	  for	  the	  company.	  
	  In	   Engineering	   teams	   meeting	   overall	   company	   up-­‐dates,	   projects	   situations,	   some	   financial	   and	  
budgeting	  information	  were	  often	  mentioned.	  These	  meetings	  are	  very	  good	  sources	  of	  information	  
and	   provide	   a	   good	   visibility	   of	   what	   is	   going	   on	   in	   the	   company.	   Each	   team	   member	   can	   be	  
informed	  of	  what	  others	  are	  working	  on	  in	  the	  team	  as	  well.	  	  
20.4 SURVEY	  DESIGN	  
For	  the	  first	  time	  I	  designed	  a	  survey.	  It	  was	  very	  useful	  experience	  for	  future	  survey	  design	  in	  case.	  
Before	   design	   the	   survey	   I	   interviewed	   twenty	   people	   within	   Dynamic	   Controls	   so	   I	   made	  
relationship	   with	   some	   employees	   at	   that	   stage.	   To	   design	   the	   survey	   I‘ve	   got	   consultation	   from	  
some	   of	   them	   regarding	   to	   survey	   format	   and	   survey	   questions.	   I	   studied	  NASA	   LL	   survey	   design	  
methodology	   (6)	   and	   I	   also	   investigated	   literatures	   such	   as	   SurveyMonkey	   literature	   (14)	   and	   also	  
industry	  guidelines	  (15)	  to	  obtain	  better	  insight	  about	  survey	  design.	  	  
20.5 PROBLEM	  SOLVING	  	  
Dynamic	   Controls	   has	   a	   guide	   named	   “Continuous	   Improvement	   Plan”.	   Everybody	   within	   the	  
company	  has	  access	  to	  this	  toolkit.	  This	  toolkit	  includes	  lots	  of	  different	  tools	  to	  perform	  root-­‐cause	  
analysis.	   Through	   this	   guide	   I	   became	   familiar	   with	   some	   problem	   solving	   methods	   such	   5Whys,	  
brainstorming,	   and	   cause	   and	   effect	   analysis.	   I	   used	   these	   methods	   several	   times	   when	   I	   faced	  
problem	  in	  my	  project.	  
20.6 PROCESS	  IMPROVEMENT	  	  
Working	   on	   the	   company’s	   current	   process	   and	   define	   the	   solutions	   to	   improve	   the	   processes	  
helped	  me	   to	   learn	   the	  process	   improvement	  skills.	   I	  became	   familiar	  with	   the	  “process	  mapping”	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through	  process	  improvement	  industry	  guideline	  (25)	  and	  academic	  research	  (26).	  After	  analysis	  the	  
survey	  I	  used	  process	  mapping	  to	  represent	  the	  determined	  sub-­‐processes	  in	  order	  to	  improve	  the	  
current	  LL	  process.	  (Appendix	  J)	  
20.7 DIFFERENT	  TYPE	  OF	  DATABASE	  
Investigations	   in	  order	   to	   choose	   the	  best	  data-­‐base	   for	  Dynamic	  Controls	   LL	   familiarized	  me	  with	  
different	  type	  of	  databases	  and	  data	  models.	  I	  considered	  lots	  of	  different	  online	  sources	  but	  I	  found	  
Wikipedia	  easier	  to	  understand	  for	  a	  person	  with	  little	  knowledge	  about	  this	  subject	  (21).	  However	  
at	   the	   end	   based	   on	   benchmarking	   results,	   consult	   with	   IT	   department,	   Information	   Leadership	  
Company	   and	   Dynamic	   Controls	   functional	   managers	   I	   suggested	   a	   web-­‐based	   database.	   See	  
sections	  4.1.4	  and	  14.1.	  
20.8 MEDICAL	  DEVICE	  STANDARDS	  AND	  REGULATORY	  ISSUES	  
I	   was	   involved	   in	   Dynamic	   Controls	   regulatory	   affairs’	   training.	   Through	   this	   training	   I	   became	  
familiar	  with	  the	  basic	  safety	  and	  essential	  performance	  of	  medical	  devices.	  Now	  I	  am	  familiar	  with	  
medical	  devices	  standard	  ISO13485	  which	  is	  equal	  to	  ISO	  9001	  for	  medical	  devices	  and	  the	  industry	  
regulatory	   requirements.	   Also	   I	   am	   familiar	   with	   the	   essential	   terminology	   and	   abbreviations	   of	  
wheeled	  mobility	  industry.	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Skills	  Covered	  in	  
MEM	  




Used	   communication	   skills	   a	   lot	   for	  
performing	  effective	  	  interviews	  	  
Communicate	   with	   mentors	   to	  




Explain	   issues/	   requests	   clearly	   and	  
understandable	  for	  others.	  
Listen	   carefully	   and	   understand	   other	  
people	  requests/issues	  	  
Try	   to	   keep	   in	   touch	   with	   others	   and	  
ask	  feedback	  if	  required	  	  
TEAM	  BUILDING	  
	  
Used	   team	   building	   techniques	   in	  
Dynamic	  Controls	  “Innovation	  Day”.	  
provided	  me	  a	  great	  chance	  to	  have	  
a	   conversation	   with	   other	   staff,	  
raised	   my	   awareness	   about	   their	  
projects,	   and	   I	   could	  make	  a	  better	  
relationship	  with	  them	  
Try	   to	   be	   involved	   in	   company’s	  
activities	  during	  your	  project	  work.	   It	   is	  
a	   good	   practice	   to	   learn	   how	   to	  
participate	   in	   group	   works	   to	   achieve	  
the	   group	   goals.	   To	   perform	   an	  
effective	   team	   building	   the	   “Twelve	  
Ways	   to	   Build	   an	   Effective	   Team	   (27)”	  
whitepaper	  is	  recommended.	  
STRATEGIC	  IT	  
	  
I	   used	   what	   I	   learned	   through	  
Strategic	   IT	   course	   in	   data	  
consolidation	   phase	   of	   my	   project.	  
Strategic	   IT	   provided	   me	   with	   the	  
ability	   of	   having	   holistic	   view	   to	  
whole	   organisation’s	   IT	  
infrastructure.	  I	  provided	  a	  guide	  for	  
Dynamic	   Controls	   regarding	   its	  
future	  IT	  infrastructure.	  
Strategic	  IT	  assignment	  course	  provided	  
a	  good	  overview	  of	   today’s	   IT	   services.	  
To	   learn	   how	   IT	   can	   adds	   value	   to	  
organizations	   the”	   Journal	   of	  
Information	   Technology	   Management”	  
is	  recommended	  (24).	  
STRATEGY	  
MANAGEMENT	  
Linking	   the	   strategy	   management	  
assignment	   to	   the	   company’s	  
strategy	   was	   so	   beneficiary	   as	   it	  
helped	   me	   to	   think	   critically	   about	  
Dynamic	   Controls	   business	   and	  
understand	  the	  business	  trends	  and	  
success	   factors.	   During	   this	  
assignment	   I	   provided	   the	   PESTLE	  
analysis	  for	  the	  company,	  and	  also	  I	  
came	   up	   with	   an	   innovative	   idea	  
and	   I	   collected	   some	   information	  
regarding	  to	  that	  for	  the	  company.	  
To	   write	   a	   business	   strategy	   for	   a	  
company	   realizing	   the	   business	   goals	  
and	   values	   is	   so	   important.	   The	   best	  
source	   at	   the	   first	   stage	   are	   the	  
employees	   especially	   those	   who	   are	  
involved	   in	   “marketing”,	   and	   “sales”	  
departments	   as	   they	   are	   directly	   in	  
contact	   with	   both	   customers	   and	  
market	  so	  along	  with	  external	  research,	  
getting	   some	   consultations	   from	   these	  
staff	   will	   assist	   you	   to	   have	   a	   clearer	  




Patrick	   Rottiers	   the	   MEM	  
presentation	   workshop	   lecturer	  
provided	  us	  with	  very	  useful	   tips	   to	  
execute	   a	   professional	   level	  
presentation.	   I	   presented	   dozens	  
times	   during	   MEM	   for	   different	  
topics.	   The	   presentation	   skills	  
helped	   me	   too	   much	   to	   raise	   my	  
self-­‐confidence	   for	   MEM	   industry	  
presentation,	   Dragon	   Den	  
presentation	   and	   also	   Dynamic	  
Controls	  symposium	  presentation.	  
After	   presentation	   for	   Dynamic	  
Practice	   is	   the	   first	   rule	   to	   give	   a	   good	  
presentation.	   I	   used	   TED	   talks	   to	   learn	  
how	   presenters	   engaged	   people	   and	  
how	  they	  stay	  calm	  and	  focused	  during	  
the	   presentations.	   I	   highly	   recommend	  
watching	  this	  website	  and	  practice	  after	  
you	  watch	  the	  videos	  (28).	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Skills	  Covered	  in	  
MEM	  
Applications	   Recommendations	  
Controls	   staff	   I	   received	   lots	   of	  
useful	   feedback	   from	   employees	  
regarding	   my	   project.	   I	   described	  
what	   an	   effective	   Lessons	   Learned	  
process	   is	   and	   how	   it	   affects	  




I	  used	  risk	  management	  skills	  before	  
and	   during	   the	   project	   to	   estimate	  
and	   eliminate	   associated	   risks	   with	  
my	  project.	  As	  MEM	  project	   should	  
deliver	   in	   700	   hours	   so	  
understanding	   project	   risks	   and	  
pitfalls	   will	   help	   to	   organize	   the	  
project	   plan	   and	   work	   breakdown	  
structure	  more	   precise.	   	   I	   provided	  
two	   risk	   management	   plan	   during	  
MEM	  project:	  
• Risk	  management	  plan	  as	  
part	  of	  a	  project	  plan	  	  
• Risk	  management	  plan	  for	  
data	  consolidation	  section	  
	  
A	   consultation	   with	   your	   project	  
supervisor/	   mentors	   will	   help	   you	   to	  
score	   the	   risks	   more	   realistic.	  
Underestimating	  the	  risks	  may	  result	  in	  
unexpected	   problems	   during	   the	  
project	  work.	  A	  good	  risk	  management	  
plan	   will	   assist	   project	   progress	  
according	   to	   project	   scope	   and	   plan.	  
The	   “Qatar	   National	   Project	  
Management	   Council	   (29)”	   has	  
provided	   appropriate	   advice	   to	   deliver	  
a	  useful	  risk	  management	  plan.	  
CHART21.	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  EXPERIENCE	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An	   internship	   is	   a	   structured	   opportunity	   for	   students	   to	   learn,	   grow,	   and	   contribute	   in	   a	  
professional	   setting	   (30).	   It	  provides	  opportunities	   to	  apply	  classroom	  knowledge	   in	  a	  “real	  world”	  
professional	  environment.	  	  
To	   make	   the	   most	   of	   your	   internship	   opportunity	   the	   academic	   literature	   “How	   to	   Conduct	   a	  
Successful	  Internship	  Experience	  (31)“provided	  by	  the	  University	  of	  Ohio	  is	  highly	  recommended.	  	  
Based	  on	  mentioned	  literature	  to	  maximize	  your	  internship	  experience,	  consider	  following	  tips:	  
• Set	  obtainable	  goals	  based	  on	  your	  aspirations	  and	  the	  employer’s	  needs	  
• Ask	  questions	  when	  you	  have	  them	  and	  clarification	  when	  you	  need	  it	  
• Measure	  your	  progress	  and	  document	  your	  work	  
• Be	  professional,	  positive	  and	  productive	  
• Do	  your	  best	  work	  and	  learn	  from	  the	  experience	  
To	  act	  as	  a	  good	  intern	  while	  you	  are	  working	  for	  a	  company	  consider	  following	  suggestions:	  
• Update	  your	  supervisor	  on	  progress	  you	  make	  or	  roadblocks	  you	  run	  into,	  and	  communicate	  
regularly	  with	  him/her	  
• You	  don’t	  need	  to	  know	  everything	  but	  do	  research	  as	  much	  as	  you	  can,	  regarding	  the	  job	  
assigned	  to	  you	  
• Be	  eager	  to	  learn	  and	  you	  will	  find	  that	  people	  will	  be	  more	  likely	  to	  teach	  you	  
• Show	  your	  commitment	  to	  your	  work	  	  
• Build	  strong	  and	  honest	  relationship	  with	  other	  employees	  	  
22.1 CONCLUSION	  
Internship	  provides	  work	  experience	  opportunities	  to	  university	  students	  and	  recent	  graduates.	  The	  
benefits	  of	  doing	  an	  internship	  are:	  
• Gain	  valuable	  work	  experience	  
• Transition	  into	  a	  job	  
• Decide	  if	  this	  is	  the	  right	  career	  for	  you	  
• Networking	  opportunities	  
• Apply	  classroom	  knowledge	  in	  a	  real	  world	  work	  environment	  	  
• Gain	  confidence	   	  
Parvaneh	  Yavari	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(Weber,	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  and	  assess	  the	  LL	  
process.	  
Define	  LL	  categories	  
Design	  the	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management	  requirements	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To	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fixing	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How	  to	  design	  an	  effective	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  should	  know	  
about	  NoSQL	  
databases(Harrison,	  2010)	  
NoSQL	  databases	  challenges	  
and	  advantages	  
To	  investigate	  about	  the	  best	  
database	  to	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  design	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Pty,2007)	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